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DAMAGES PAID ON ACCOUNT OF THE DIVERSIONS FROM 
THE WARE AND SWIFT RIVERS FOR WATER SUPPLY 
OF THE BOSTON METROPOLITAN DISTRICT 


BY WALTON H. SEARS* 


[Excerpts read September 15, 1949.) 


IN PREPARING this paper the writer has been guided by the 
assumption that similar damage claims will arise in the future in 
connection with other water-supply developments, and the selection 
of facts for reporting has been made on the basis of possible value 
to those engaged in the settlement of such future claims. The basic 
facts in each case have been recorded, together with the settlement 
figures. Methods of estimating damages employed by various experts 
are reported in some detail where such are unusual. Legal aspects as 
they appear in the Courts’ charges to the jury and in the opinion 
of the Supreme Court, in the one case that was carried to that court, 
are also recorded. The names of witnesses have been omitted. To 
have referred to each by name would have simplified the text but 
it has seemed wiser to leave out personalities. 

* * * 


The recent addition to the water supply of the Metropolitan 
District of Boston is from the Ware and Swift Rivers, which are 
tributary to the Chicopee, which flows into the Connecticut. The 
waters taken are, therefore, diverted from their natural watersheds 
and all riparian owners lying below the points of diversion are de- 
prived of the water taken. Under common law each riparian owner 
is entitled to receive the water as it runs and to make use of it as 
‘he sees fit, but must pass it along to the next lower riparian owner 
substantially undiminished in volume and not materially impaired as 
to quality. Hence, a diversion from one watershed to another is an 
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infringement upon riparian rights and the taking of the waters of the 
‘ Ware and Swift Rivers furnished a just and proper basis for damage 
claims against the Commonwealth, which, through its Metropolitan 
District Water Supply Commission (hereinafter referred to as the 
Commission), made the takings and constructed the works for divert- 
ing and utilizing the water. It is the purpose of this paper to record 
the settlement of these claims—some by agreement, others by litiga- 
tion—such details as appear to be worthy of note being included. 

Chapter 375 of the Acts of 1926 authorizes the diversion at 
Coldbrook of the “flood waters” of the Ware River, flood waters being 
defined as the flow in excess of 85 mgd (million gallons per day) at 
the point of diversion. The act further limits the diversion to the 
months of December to May, inclusive, but provides that diversions 
between May 31 and December 1 in any year may be made, if per- 
mitted by the Massachusetts Department of Public Health. 

Chapter 321 of the Acts of 1927 authorizes diversion from the 
Swift River of all flow except such as is necessary to maintain a flow 
of 20 mgd at the village of Bondsville, located about 6 miles down- 
stream from Winsor Dam, and requires the release daily into the 
Swift River of enough water to maintain 20 mgd at that point. The 
drainage area tributary to the Swift River between Winsor Dam and 
Bondsville amounts to about 8 sq mi. Hence, the required release at 
Winsor Dam is that part of 20 mgd which is not contributed by the 
8 sq mi tributary between the dam and Bondsville, and varies from 
nothing during periods of high flow to very nearly the full 20 mgd 
during periods of drought. The estimated average required release, 
based on long-term observations of river flow, is about 12 mgd. 

In addition to the foregoing limitations upon diversions imposed 
by the Massachusetts legislation, the War Department in granting 
federal authority for diversions from both rivers has restricted diver- 
sions from the Ware River to the period of October 15 to June 15 
and, in the case of the Swift River, required, during the period of 
June 1 to November 30, the release to the Swift River of 70 cubic 
feet per second (about 45 mgd) when the flow of the Connecticut 
River at Montague, Mass., is between 4,650 and 4,900 cfs (cubic feet 
per second), and 110 cfs (about 71 mgd) when below 4,650 cfs. It is 
not believed that the War Department “restrictions” were taken into 
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consideration in reaching agreements in those cases settled amicably. 

Figure 1 shows in plan and profile the completed water-supply 
system of the Boston Metropolitan District and the relation thereto 
of the additions from the Ware and Swift Rivers. The system and 
its construction have been described in numerous papers presented 
before this association. 

Figure 2 shows the outline and areas of the watersheds pertinent 
to a discussion of the authorized diversions and the damage claims 
resulting therefrom. 

The drainage area of the Ware River at Coldbrook is 96.8* sq mi. 
The average run-off at that point during the years 1928 to 1941, 
inclusive, was about 108 mgd or 167 cfs. The average permissible 
diversion, on the assumption that diversion was permissible the year 
round, during that period amounted to about 51 mgd or 79 cfs, which 
was about 47% of the total flow. This figure, while interesting, is 
of no importance and is misleading in considering the effects of 
diversion upon lower riparian owners, since a considerable part of 
the water which is actually diverted is taken during freshet flows and 
could not be used by them in any event. In fact, diversion sometimes 
is a real benefit to riparian owners in reducing downstream flood 
heights. 

The natural drainage area of the Swift River at Winsor Dam is 
about 184 sq mi and the total drainage area of Quabbin Reservoir, 
which is formed by Winsor Dam and Quabbin Dike, is about 
186 sq mi, since the construction of Quabbin Dike flooded about 2 
(actually 1.6) sq mi of the drainage area of Beaver Brook, a tribu- 
tary of the Ware River. On the basis of long-term records of flow 
(1913-1936, incl.) of the Swift River at West Ware, a mile or two 
below Winsor Dam, where the natural drainage area is 186 sq mi, 
it is estimated that the average flow prior to the construction of 
Winsor Dam was about 195 mgd or 303 cfs, of which about 183 mgd 
(284 cfs) or 94% could have been diverted under the Massachu- 
setts law. 

The Swift River joins the Ware River near the village of Three 
Rivers in the town of Palmer and about half a mile below their point 


*This is a final figure. 


At the time of the settlements it was taken at 98 sq mi, which figure appears 
in this paper. 
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of confluence the Quaboag River joins them, from which point the 
resulting stream is known as the Chicopee River. Both the Ware and 
Chicopee Rivers are highly developed industrially, and a large duck 
mill and bleachery were located at Bondsville on the Swift River. 

Figure 3 shows the locations of the various plants affected by 
diversions, the existing dams, the fall developed at each and the 
installed water-power equipment as of June, 1935. Subsequently, 
some of the dams have been carried away and not replaced, and there 
have been some changes in hydraulic machinery. The table, however, 
gives a fair picture of the magnitude of the task of settling all the 
claims for diversion damages. 

Riparian owners of the Ware River were affected by the Ware 
diversion only; those on the Swift River (there was only one) by 
the Swift diversion only; and those on the Chicopee River by both 
Ware and Swift diversions, as was also the plant (not shown or listed 
in Figure 3) of the Northern Connecticut Power Co. at Windsor Locks 
on the Connecticut River. 

The Swift River Act empowered the Commission to settle Swift 
diversion damage claims by agreement in advance of actual diversion. 
Suits could not be filed under this act or the Ware River Act until 
after actual diversion. 

Under this authorization, negotiations for the settlement by 
agreement of many cases got under way shortly after thg Ware diver- 
sion and by late 1933 several agreements had been reached, payments 
had been made in some cases and satisfactory progress was being 
made in others. But in 1933, the George H. Gilbert Manufacturing 
Co., with two plants in Gilbertville and one in Ware—all three on 
the Ware River—was sold and the new owners proceeded to sue. 

This case came to trial on November 20, 1933, in Hampshire 
County Superior Court at Northampton, Mass., and lasted nearly 
seven weeks. On January 4, 1934, the jury brought in an award of 
$305,708.33, of which $259,852.08 applied to the mills at Gilbert- 
ville, which is in Worcester County, and $45,856.25 to the mill at 
Ware, which is in Hampshire County. The fact that the properties 
lie in different counties necessitated two petitions and separate 
awards, but both cases were tried together in Hampshire. The Hamp- 
shire verdict was set aside and a new trial was ordered but, rather 
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than retry, the petitioner accepted $260,000 as full compensation. 
This was a lot of money, especially as compared with the settlements 
which had been made by agreementy and theréafter most negotiations 
stopped and the remaining cases were tried. 

Little was said in the negotiations for amicable settlement about 
damage other than that to developed and undeveloped water power. 
The Commission’s consultants in estimating damages for the guidance 
of the Commission in its negotiations with riparian owners were 
liberal in their estimates of water-power damage, having in mind 
that damage of that type might not be the sole damage. Recognizing 
that pollution damage claims might be pressed—that is, claims that 
diversion would impair the quality of the river water, which was used 
by many of the mills for process purposes and boiler feed, and would 
also reduce the volume available for the disposal of manufacturing 
wastes—the engineers and chemists of the Gémmission made extensive 
and generally continuous tests to determine the quality of water in 
the Ware, Swift and Chicopee, both above and below the manufactur- 
ing plants of the various riparian owners. These analyses and studies 
had been in progress for two or three years prior to the trial of the 
Gilbert case and regular weekly sampling at pertinent points was 
continued until the conclusion of the last of the cases. 

In addition to the continuous sampling above and below the mills, 
many special tests and studies were made. Twenty-four-hour tests 
were made at each principal plant and in some cases over a stretch 
of river covering several plants, in which samples of river water were 
taken at hourly intervals and a continuous record of the stream flow 
was obtained simultaneously, usually by special gaging stations estab- 
lished for the purpose, in order to determine the actual quantities of 
the various constituents carried by the stream. 

Since the pollution damages, if any, on thé Ware River would 
be caused by the reduction of the spring scouring flows by the diver- 
sion of the “flood waters” at Coldbrook with resulting accumulation 
of organic deposits in the pools and ponds, a comprehensive test to 
determine the extent of such scouring action was planned. The 
opportunity for this test came in September, 1933, when heavy rains 
over the entire watershed caused a rapid and very considerable rise 
in all the tributaries and the main stream. No diversions were made 
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at Coldbrook during the test, as it came within the period in which 
the War Department restriction does not permit diversion. Measure- 
ments of flow were made at Coldbrook, as well as at points on the 
river below Coldbrook and on the principal tributary streams below 
Coldbrook. Water samples were taken at frequent and periodic 
intervals and analyzed for determination of suspended matter, both 
organic and inorganic. The observations were continued for about 
five days, commencing a few hours before the flow rise began and 
continuing until a reasonably constant regimen was established. 

Tests were made to determine the time of transit of water in the 
Ware River by the dumping of salt into the stream and observing, 
by analysis, the time of its appearance at points downstream. Tests 
were also made, imgcodperation with the owner, of industrial wastes 
as discharged into the river at some of the plants. 

A complete list of a the special observations, tests and studies 
made would require much space and much time to prepare, and its 
value today would not warrant the labor, if indeed the data could be 
assembled at this late day. Most of the work was done 10 to 20 
years ago. 

There was not, in any of the cases, any great difference between 
the estimates of power which could be developed either before or after 
diversion made by the petitioners’ engineers and those made by the 
engineers of the Commission. Experts on both sides used the same 
fundamental data, which were complete and not controversial. The 
power damage estimates, expressed in dollars, however, were natu- 
rally divergent, depending upon the assumptions ‘made as to such 
factors as hours of mill operation, possible increased load through 
mill expansion, potential undeveloped power and rate of capitalization 
of annual losses as estimated under the conditions assumed. In gen- 
eral, however, such @ivergencies were not difficult to compromise in 
negotiations and were probably understood by the jury in cases tried. 

Pollution damage claims, on the other hand, were different. 
These, in general, were denied by the Commonwealth. As has been 
noted, except in one or two cases, damages of this nature were not 
given specific consideration in the negotiation of settlements by agree- 
ment. Also, in the cases of plants on the Chicopee River which were 
tried, there was no claim advanced for pollution damages. But in 
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the Ware and Swift River trials such damages constituted the bulk 
of the petitioners’ claims. 

This paper, while giving much space to consideration of pollution 
damage claims, does not go into equal detail with respect to water- 
power damages. This is because the settlement and trial of water- 
power damage cases is an old story and all such cases necessarily 
follow the same general line of reasoning, whereas pollution damage 
claims are comparatively new and, in the cases reported here, dealt 
not with established physical conditions, but with the prediction of 
what effect diversions might have in the future upon the quality of 
water, with respect to its adaptability for industrial use, and upon 
the ability of the stream to receive and satisfactorily dispose of 
industrial wastes after diversion. The door was open to the imagina- 
tion and the opportunity to exercise it was fully utilized by the peti- 
tioners’ experts. 

Exceptions to the above remarks regarding water-power damages 
are the Ludlow Manufacturing Associates cases, both the Ware and 
the Swift cases. The hydro plants of this company with a total head 
of 89 ft, subjected to both diversions, constituted a potential damage 
far in excess of any other water power affected by diversions and 
there were other unusual conditions, which seemed to warrant more 
thorough reporting than in other cases. Furthermore, the Ludlow- 
Swift diversion case was carried to the Supreme Court on exceptions, 
some of which were sustained, and a second trial was necessary. 

Before considering individual claims, which will be divided into 
those settled by agreement and those tried, brief consideration should 
be given to conditions on the Ware and Swift Rivers and the manner 
in which the mills might be affected by diversion. 

All the mills on the Ware River, except that of the Gilbert Co. 
at Ware, had developed water powers when diversion occurred in 
1931. Since, under the law, the flow at Coldbrook may not be reduced 
by diversion below 85 mgd or 131 cfs, there is no reduction in flow 
or water power available during a considerable portion of the time. 
Actually, the long-term record shows that diversions may occur only 
about 40% of the time, the flow at Coldbrook being less than 85 mgd 
about 60% of the time. Furthermore, the percentage of flow which 
is diverted decreases progressively downstream from Coldbrook, since 
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each plant receives the run-off from the drainage area between Cold- 
brook and that plant undiminished. 

Since the lower flows of the Ware River—those occurring for 
60% of the time—are not altered by diversion, any effect upon the 
quality of the water chargeable to diversion could come only from a 
reduction of freshet flows and the petitioners’ experts made the claim, 
in those cases which were tried, that the reduction in the freshet 
flows would reduce the scouring effect of such flows, with the result 
that there would be increased deposits of organic materials left in the 
stream at the beginning of each summer, which deposits would de- 
compose in the hot weather, impair the quality of the water and 
reduce or destroy its ability to receive and dispose of manufacturing 
wastes without nuisance 

On the Swift River there is only one mill below the diversion 
point, Winsor Dam, that of the Boston Duck Co. With over 90% 
of its water taken away it had, of course, a substantial, justifiable 
claim for water-power damage. Claims for pollution damage were 
highly controversial. With more than sufficient water remaining 
(20 mgd) for process use, a claim for process-water damage hinged 
upon the effect of impounding the water at Winsor Dam on its quality. 
A claim for waste-disposal damage hinged upon the question whether 
the post-diversion flow of 20 mgd would be sufficient to keep the 
stream in as good condition as under pre-diversion conditions. 


CaAsEs SETTLED BY AGREEMENT 


The Swift River Act authorized the Commission to make settle- 
ments of Swift River diversion damage claims in advance of actual 
diversion and to make contracts, subject to the approval of the gov- 
ernor and council, binding upon the Commonwealth and upon owners 
of riparian rights with whom such agreements were reached. The 
Ware River Act made no provision for such advance settlement. Both 
acts provided that petitions for the assessment of damages might be 
filed within two years after, and not before, the actual diversion. 
It was, of course, permissible to settle Ware River diversion damage 
claims by agreement after actual diversion, which occurred March 20, 
1931. 

The usual course of procedure was for the Commission to receive 
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reports and advice as to settlement from its staff and consultants and, 
armed with this background, to sit down with representatives of the 
owner and proceed to negotiate. 

Table 1 records all settlements reached by agreement, arranged 
in the order of the dates on which payments were made. This does 
not represent the exact order in which the agreements were reached. 
Many of the negotiations were carried on simultaneously and the time 
required to draw up and obtain approval of the contracts varied. 


The Dwight Manufacturing Company 


This company owned and operated a cotton mill near the mouth 
of the Chicopee River. Appurtenant to the mill property was a hydro- 
electric power plant. The water-power development consisted of a 
dam with a canal leading to the hydro plant, from which A. G. Spald- 
ing & Bros. had the right to draw up to 100 cfs under certain con- 
ditions. Below the Dwight dam were two intermediate dams, both 
by-passed by the Dwight hydro plant—that is, the water discharged 
by the Dwight hydro plant entered the river below the lower of these 
dams. The discharge from the Spalding wheels was between the two 
intermediate dams. The owner of the upper intermediate dam, the 
Ames Sword Co., thus received only water which came over the Dwight 
dam, and the owner of the lower intermediate dam, the Dana S. 
Courtney Co., received only that water plus the discharge from the 
Spalding wheels. Separate settlements were made with the Spalding, 
Ames and Courtney companies subsequent to the Dwight settlement, 
as shown in Table 1 and reported hereinafter. 

The Dwight development contained wheels with an aggregate 
capacity of 3,750 hp, using 1,261 cfs of water at 30 ft head. The net 
drainage area is 698 sq mi. 

By mutual agreement, Charles T. Main was chosen to investigate 
and report to both the company and the Commission his opinion as 
to the damage to be caused by the Ware diversion and the then future 
Swift diversion. He recommended settlement at $275,000. The 
amount finally agreed upon was $225,000. 

Not long after the settlement the Dwight development was sold 
to Quinnehtuk Co. for public-utility use. 
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The Thorndike Company 


The property involved in this settlement consisted of two mill 
plants, each with a water-power development consisting of a dam, a 
canal and water wheels. At the time of the negotiations these proper- 
ties were no longer owned by the Thorndike Co., but the deed of sale 
had reserved to the Thorndike Co. the right to future diversion 
damages. 


The mills are located on the Ware River, two to three miles above 
the mouth of the Swift. They were built and operated as cotton mills 
by the Thorndike Co. The upper privilege had 750 hp of wheels 
using 370 cfs at 21 ft head. The lower privilege was equipped with 
833 hp of wheels requiring 556 cfs of water at 16 ft head. The drain- 
age area is substantially the same at both plants—216 sq mi. 

An unsuccessful attempt was made by engineers of the owner and 
the Commission to agree upon a figure to recommend for a settlement. 
The figures were far apart—$172,500 claimed by the owner’s con- 
sultant; $32,500 by the Commission’s engineers. Settlement was 
effected at $25,000. The engineers’ estimates were based solely on 
water-power damage. No consideration was given to pollution 
damages. 


George W. Wheelwright Paper Company 


This company owned and operated a paper mill on the Ware 
River at the village of Wheelwright in Hardwick. There is an appur- 
tenant water power, rated at 141 hp at 7 ft head and 235 cfs water 
use. The drainage area is 130 sq mi. The owners asked $75,000; the 
Commission’s engineers recommended $18,000 as fair; settlement was 
at $35,000. Water-power damage only was considered. 


T. E. Rich Company 


This company owned and operated a small wood-working mill at 
Barre Plains. It had a single water wheel, rated at 89 hp at 9 ft head 
and 109 cfs. A small pond acted as a forebay. This pond received 
only water discharged by the wheels of the lower hydro plant of the 
Barre Wool Combing Co. at South Barre, through a long canal. The 
settlement was $3,250. The owner asked $5,000. 
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Quinnehtuk Company 


This company, a subsidiary of Western Massachusetts Compa- 
nies, owned and operated a hydro-electric plant on the Chicopee River 
at Bircham Bend, supplying electricity to the United Electric Light 
Co. of Springfield, also a subsidiary of Western Massachusetts Com- 
panies. Its hydraulic equipment consisted of 1,162 hp of wheels, 
using 956 cfs of water at a net head of 14.5 ft. The net drainage 
area was 684 sq mi. The owner claimed a damage of $153,000. The 
Commission’s engineers estimated $135,000. The settlement was at 
$140,000. 

This development was subsequently swept away by flood and 
was never rebuilt. 


A. G. Spalding and Brothers 


This company owned and operated a plant making sporting goods, 
located on the Chicopee River at Chicopee between the Dwight Canal 
and the river. It owned rights in the canal to draw under certain 
conditions a maximum of 100 cfs, and it had and used two water- 
wheel installations. These units were rated as follows: unit number 1 
—114 hp when discharging 55 cfs under 22 ft head; and unit num- 
ber 2—228 hp when discharging 109 cfs under 22 ft head. 

By mutual agreement, Charles T. Main reported to both the 
company and the Commonwealth his opinion of a fair award for the 
damages, as of June 1, 1933. His figure was $12,000 and was accepted 
by both parties. 


Chicopee Manufacturing Corporation 

The Chicopee Manufacturing Corp. owned a water power on 
the Chicopee River at Chicopee Falls, which it used to operate 
cotton textile mills. The net drainage area at this point is 694 sq mi, 
after deducting 19 sq mi on Jabish and Broad Brooks taken by the 
city of Springfield for water supply. The total gross head is about 
30.7 ft but, owing to certain existing conditions, the average net 
effective head was only 25 ft. Based on this head, the development 
had a total rated capacity of 4,414 hp, with 2,450 kw of generator 
capacity using 1,917 cfs of water, and comprised 5 separate wheel 
installations in scattered locations. Redevelopment of the privilege in 
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one location to a capacity of 2,082 cfs, with an average net effective 
head of 27 ft producing 4,000 kw, was considered economically 
feasible by the Commission’s consultant. 

This consultant reported to the Commission his estimates of 
damages upon various assumptions of mill load, considering both the 
existing hydro plant and a redevelopment. These estimates, which 
were as of the date of diversion, ran from $33,800 to $34,900 for the 
Ware diversion and from $349,400 to $417,200 for the Swift diver- 
sion. He concluded that the Ware damage was $34,000 and the Swift 
damage not over $420,000, both as of the dates of diversion. Subse- 
quently he reported that, in his opinion, $300,000 would be a fair 
settlement. He also estimated the damage on the basis of utilization 
for public-utility purposes, assuming redevelopment 5 years in the 
future (i.e. in 1938, the report being made in 1933), and found present 
(1933) values of the estimated damages as follows: 


Ware diversion $ 36,760 
Swift diversion 210,560 - 
Total $247,320 


Settlement was made at $250,000. 


Ames Sword Company 


This company owned a small (40-hp) water-power plant and 
dam, located just below the Dwight dam on the Chicopee River. The 
Quinnehtuk Co. (successor to the Dwight Manufacturing Co.) and 
A. G. Spalding & Bros. owned all rights to water approaching the 
Dwight dam and the Ames Sword Co. had no definite water rights. 
It had, however, used leakage and waste over the Dwight dam for 
many years, and might thereby have acquired prescriptive rights. 

On the assumption that such rights had been acquired, the con- 
sultant to the Commission reported estimated damages due to diver- 
sion, as of the dates of diversion, as follows: 


Ware diversion $1,000 
Swift diversion 6,000 


Total $7,000 
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The consultant added, however, “There seems to be no assurance 
that there is a legal right to any damages whatever”. 
Settlement was effected at $2,500. 


Dana S. Courtney Company 


Dana S. Courtney Co. owned the lower of two dams intermediate 
between the Dwight dam and the tailrace of the Quinnehtuk Co. 
(successor to the Dwight Manufacturing Corp.) on the Chicopee 
River, together with a small (70-kw) hydro plant, formerly used to 
drive the bobbin factory of the company but, at the time of the settle- 
ment, out of repair and unused. The rights to all water approaching 
the Dwight dam were owned by the Quinnehtuk Co. and A. G. Spald- 
ing & Bros. The Courtney privilege received the discharge from the 
Spalding wheels and the leakage and spill from the Dwight dam after 
passing the Ames Sword dam. 

The Commission’s consultant advised that redevelopment of the 
Courtney privilege at 180 hp was economically feasible and con- 
cluded that a fair settlement for the possible future damage due to 
diversion, on the assumption of redevelopment to that capacity, would 
be on the basis of the following amounts, as of the dates of diversion: 


Ware diversion $1,000 
Swift diversion 7,500 
Total $8,500 


The owner asked $16,000. Settlement was at-$10,000. 


Northern Connecticut Power Company 


This company owned property on the Connecticut River at 
Windsor Locks, Conn., consisting of an old timber-crib dam, diverting 
a portion of the flow of the Connecticut River through a small navi- 
gation canal around the Enfield (Conn.) rapids, and certain mill 
properties, holding perpetual leases for the use of water from the 
canal for power purposes. 

The Commission’s consultant and adviser on water-power damage 
settlements, the late Charles T. Main, reported that the maximum 
quantity which the Windsor Locks canal could carry under the exist- 
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ing conditions was less than the low flow of the Connecticut River 
either before or after diversion; that under existing conditions no 
measurable decrease in the canal capacity or available head would 
result from the diversion, and since the leased rights of the mills were 
less than the maximum carrying capacity of the canal for power pur- 
poses, no damage would be sustained by the mills. 

However, he considered that a redevelopment of the entire project, 
to develop 48,000 kva in a manner such as had already been studied, 
might at some future time be made. If so, there would be a reduction 
in value resulting from the diversions which, if redevelopment were 
immediate, would amount to $40,500. He advised that, in his opinion, 
$20,000 would be “a sufficient amount to offer for the settlement of 
all possible future damage”. The owner asked $201,000. The amount 
agreed upon and paid was $30,000. 


Indian Orchard Company 


The Indian Orchard privilege is located on the Chicopee River 
about 5 miles above its mouth. The net drainage area, after deducting 
the city of Springfield takings on Jabish and Broad Brooks, is 
667 sq mi. The average net effective head was 33 ft. 

The privilege was originally developed by the Indian Orchard 
Co. and the power generated was used to drive a cotton mill. At the 
time of the Ware taking, however, the water-power property, includ- 
ing all water rights, was under lease to the United Electric Light Co. 
of Springfield for a term of 30 years, expiring in 1958. The land, 
dam, canal and the water rights belonged to the Indian Orchard Co. 
The United Electric Light Co. owned the power plant and equipment 
which it operated. The power generated was used for public-utility 
purposes in the system of the Western Massachusetts Companies, of 
which the United Electric Light Co. was a subsidiary. 

The total rated capacity at 33 ft head of the Indian Orchard 
hydroelectric plant, at that time, was 4,900 kw, in four units: two 
at 600, one at 1,500 and one at 2,200 kw. The water capacity of the 
four units was 2,132 cfs. 

The Commission’s consultant estimated the damages as of the 
dates of diversion by evaluating the kilowatt-hours lost by each diver- 
sion in an average year and capitalizing the annual losses thus esti- 











210 WARE AND SWIFT DIVERSION DAMAGES 


mated at 5%. In evaluating the lost power he separated it into day 
power (2,400 hours per year), upon which he placed a value of $0.005, 
night power (5,360 hours) at $0.004 and Sunday-holiday power 
(1,000 hours) at $0.002. 

He thus obtained estimated damages, as of the dates of diver- 
sion, of: 


Ware diversion $ 41,085 
Swift diversion 306,060 
Total $347,145 


The present (1933) values of these figures, using 5% compound 
interest and discount rates [thé Swift diversion was assumed to occur 
7 years in the future], he found to be: 


Ware diversion $ 45,300 
Swift diversion 217,500 
Total estimated water-power damages $262,800 


Subsequently, in April, 1934, the Commission directed its con- 
sultant to confer with the company’s engineering adviser, with a view 
to agreeing upon the kilowatt-hours diverted and the unit value of 
same. The engineers reached an agreement on the power diverted, 
4,500,000 kwh, but did not agree upon the price, the Commission’s 
engineer claiming $0.005 per kilowatt-hour to be a proper price and 
the company’s engineer claiming $0.006. ) 

The Commission was then advised by its consultant that his 
estimates, based on the agreeed lost power and $0.005 per kilowatt- 
hour, amounted to $357,900 and to $393,600 if based on $0.0055 per 
kilowatt-hour, both figures being present value. 

Settlement was effected at $375,000. 


Collins Manufacturing Company 


This company owned and operated a paper mill with appurtenant 
water power on the Chicopee River at North Wilbraham. Included 
in its property were riparian rights in the Chicopee River and a 
developed water power, used to drive the mill. The company also 
used the river for manufacturing purposes. 
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The water-power privilege had a net drainage area of 661 sq mi 
after deducting 19 sq mi taken by the city of Springfield for water- 
supply purposes. The head was about 15 ft. The development con- 
sisted of two units with a combined capacity of 882 hp, requiring 
745 cfs at 13 ft head. Cutler Co., which owned a grist mill and 
elevator, located just below the Collins mill, had the right to use 
sufficient water to furnish 100 hp for 12 hours each day, subject to 
certain reservations. 

In 1933 negotiations for a settlement of the Ware and Swift 
diversion damages commenced. The Commission’s consultant report- 
ed minimum and maximum estimated water-power damages of 
$188,350 and $248,340 respectively, both figures as of the dates of 
diversion, but concluded “that a reasonable present (1933) value of 
possible redevelopment and increase in load, and including the damage 
for present conditions of plant, lies within the following limits”: 


Maximum Minimum 
Total damages due to Ware diversion $ 19,800 $ 10,400 
Total damages due to Swift diversion 164,100 127,300 





Total $183,900 $137,700 


Subsequently, this consultant was authorized by the Commission 
to confer with engineers representing the Collins Manufacturing Co., 
with a view to reaching an agreement as to the amount of water power 
diverted and the unit value thereof. The engineers did reach such 
an agreement and, under date of December 3, 1934, the Commission 
was advised that the water-power damages, based upon the agreed 
figures of power lost and price, amounted to $260,400 as of the dates 
of diversion. 

During the year 1934 the attorney and engineers representing 
the Collins Manufacturing Co. had several conferences with the Com- 
mission in which claims for pollution damages were made. As a result, 
the late Frank A. Barbour, honorary member of this Association, was 
asked to investigate and report to the Commission on the damage 
due to reduced flow of the river, as affecting its capacity to dispose 
of the industrial wastes of the Collins Manufacturing Co. and its 
suitability for use for manufacturing purposes. Under date of Febru- 
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ary 26, 1935, he gave an opinion that the company would be able to 
recover damages of $75,000 to $100,000 and possibly more for treat- 
ment of industrial wastes. 


The Commission was thus advised that a settlement, based upon 
the agreed figures for power lost and the unit price thereof and upon 
Mr. Barbour’s minimum and maximum figures for waste disposal, 
would be between $335,000 and $360,000, both as of dates of 
diversion. 

The Collins Manufacturing Co. made a maximum claim of 
$800,000, covering water-power and pollution damages. During the 
negotiations this amount was reduced to $600,000 and finally to 
$450,000. 


On June 3, 1935, the company made a formal offer to accept 
$300,000 in full settlement of all claims and on June 4, 1935, the 
Commission voted to accept it. In July, 1935, a satisfactory deed 
and release, duly executed, was received by the Commission, approved 
by the Attorney General as to form and duly recorded in the Registry 
of Deeds, Hampden County, and a schedule for the payment of 
$300,000 to the Collins Manufacturing Co. was approved by the 
Commission and forwarded to the Comptroller. 


This, however, was not the end of the case. The Swift River 
Act, which authorized the Commission to make settlements in advance 
of diversion, requires that contracts binding such settlements be ap- 
proved by the governor and council. On September 25, 1935, the 
council refused to approve the agreement. The matter then lay 
dormant until November, 1937. Payment of $314,000 was approved 
by the executive council December 2, 1937, by an 8-to-1 vote. The 
increase of $14,000 above the amount originally agreed upon repre- 
sented interest at 2% from July 21, 1935, to December 1, 1937. 


The story of the negotiations and settlement of this case has 
been reported here in detail, because it attracted considerable atten- 
tion and adverse criticism at the time the settlement was made. The 
price was proportionately much higher than was paid in the Dwight, 
Chicopee Manufacturing, Bircham Bend (Quinnehtuk) and Indian 
Orchard settlements. Those settlements, reduced to values of the date 
of payment of the Collins settlement—December 10, 1937—on a per- 
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square-mile-of-drainage-area-diverted*-per-foot-head basis, ranged 
from about $55 to $64 per square mile diverted per foot head and 
averaged about $59. The Collins settlement on this basis amounted to 
about $105. The higher price paid was due largely, but not entirely, 
to consideration of the pollution damage claim. 


The Cutler Company 


The Cutler Co., a subsidiary of the New England Grain Co., 
owned a grist mill and grain elevator on the Chicopee River at North 
Wilbraham, located adjacent to, and downstream from, the mill of the 
Collins Manufacturing Co. The Cutler Co. under a long-term lease, 
expiring in 1976, had the right to draw, with certain reservations, 
from the Collins canal “so much water as shall be sufficient to furnish 
one hundred horsepower for twelve hours each day”, for which right 
an annual payment of $1,000 was made. Milling operations at this 
plant had been abandoned prior to the Ware diversion. 

The Commission’s consultant reported that, in his opinion, no 
damage resulted from the Ware diversion and that the Swift diversion 
damage (as of June, 1932), as he estimated it on different assumptions 
of possible future use, including replacement of the existing water 
wheel with a new wheel of higher efficiency, ranged from $4,550 to 
$15,310. Based on actual running conditions when the mill had last 
operated, his figure was $10,000. 

Settlement, made in 1940, amounted to $15,000. 


Barre Falls Reservoir Company 


This company, the stock of which was owned by several of the 
mills on the Ware River, owned or controlled a number of storage 
reservoirs on the watershed of the Ware River above Coldbrook, 
which it operated to augment the river flows during low-water periods. 
It also owned a large undeveloped reservoir site at Barre Falls. 

The case came up for trial in Hampshire County. A jury was 
impaneled and started on the “view”, but during luncheon in Ware 
an agreement for settlement was effected between counsel for the 
petitioner and for the Commonwealth, and the trial was called off then 
and there. 








*The drainage areas diverted have been taken as: Ware, 25 sq mi; Swift, 175 sq mi; total, 200 sq mi. 
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Under this agreement the Commonwealth acquired all water 
rights owned by the petitioner and certain real estate, the petitioner 
receiving $4,800 on December 5, 1936. The company had claimed 
$7,500 for damages only. This case does not appear in Table 1, since 
the settlement included the transfer of real estate. 


Cases TRIED 


Table 2 records the amount of the verdict in each of the cases 
tried; the damage claimed by the petitioner, and the cost to the 
Commonwealth of trying the case. The figures giving the petitioners’ 
claims have been compiled from the transcript of the evidence as 
representative, although many other figures appear in the testimony. 
The trial costs are actual, but do not include engineering and clerical 
salaries of the Commission’s staff. 

Before proceeding with a discussion of each of the individual 
cases tried, it seems advisable to consider some of those factors or 
elements applicable to all or many of the cases. 

First as to the law of waters. An excellent presentation of this 
subject was given by Charles F. Choate, Jr., before this association 
in a paper entitled “The Underlying Principles Governing Riparian 
Water Rights and Diversion Suits’, published in the JourNat of 
March, 1910, Volume 24. Reference to it should prove helpful to any 
layman concerned with water rights. Briefly, a riparian owner is one 
owning property on the bank of a stream. Each riparian owner is 
entitled to use the water as he sees fit, but must pass it along to lower 
riparian owners undiminished in volume and unimpaired in quality. 
Over the years the courts have interpreted this requirement rather 
broadly, so that actually a reasonable amount of water may be used 
for the watering of stock and for domestic and other purposes, and 
a reasonable amount of pollution may be added, but not to such an 
extent that the water is rendered unfit for use by lower riparian 
owners. If a riparian owner does unreasonably pollute, he is subject 
to court action by lower riparian owners. Apparently, the right to 
pollute may be acquired by prescription—witness the following from 
the judge’s charge: “Now, the Otis Company is entitled to keep on 
dumping that quantity of effluent into the stream that it did before 
diversion ever came”’. 
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Secondly, as to the damage for which, under the law, the Com- 
monwealth is liable in these diversion cases. Water rights are appur- 
tenant to the land. Under the law the damage is not the cost of 
placing the owner in the same position post-diversion as he was before 
diversion, by giving him a sum which will pay for any necessary 
construction and provide enough more which, if placed at interest, 
will provide annually, ad infinitum, an income to cover fixed charges, 
depreciation and operation costs, but is the difference in the fair 
market value of the entire property immediately before and immedi- 
ately after diversion. Fair market value is defined as the amount 
which a willing buyer, not compelled to buy, would pay to a willing 
seller, not compelled to sell. 

The following quotation from the judge’s charge to the jury in 
the Otis case is typical of the charges made in all the cases: “. . . it 
is not a sum that the petitioner can recover as such, as a separate 
item, but is evidence that you can take into consideration in deter- 
mining how much this lost power was reflected in the value of the 
land after diversion had taken place’. This particular quotation 
applied to water-power damage. The same instructions in all cases 
were given with reference to testimony relating to pollution damages, 
to the testimony of real-estate experts and assessors, and to Certifi- 
cates of Condition filed annually by corporations in Massachusetts, 
put in evidence. All these were to be given consideration by the jury 
as elements in arriving at fair market values before and after 
diversion. 

This requirement created some difficulties. Real-estate experts 
are not water-power experts and water-power experts are not compe- 
tent to evaluate real estate, and neither are sanitary engineers. The 
result was that in most cases the jury was not given any direct testi- 
mony as to the fair market value of the property concerned after 
diversion and, in some cases, there was no fair market value pre- 
diversion testified to, so that in most cases the jury was compelled 
to consider the capitalized value of the power lost and the capitalized 
cost of process water and waste treatment, if they considered these 
claims justified, as the measure of the decrease in fair market value 
caused by diversion. In other words, these values constituted the 
damage, which after all is the way in which such damages have been 
estimated by engineers generally for many years. 
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In the Boston Duck Co. case, the ninth tried, the Common- 
wealth put in figures for fair market value both before and after 
diversion through a real-estate expert, who based his opinions, so far 
as water-power values were concerned, on testimony of water-power 
experts. This was a departure from the methods employed in the 
cases which had been previously tried and gave the jury, for their 
consideration, definite opinions as to the pre- and post-diversion fair 
market values of the entire property. The testimony of this real estate 
expert is given somewhat in detail in the report on that case. 

Now, as to the War Department restrictions. Evidence was given 
in all cases under the assumption that diversions will be made with- 
out such restrictions and also, in most cases, under them. In each case 
until the last (the retrial of the Ludlow Swift case) the judge ieft it 
to the jury to decide what consideration they should give to this 
element. However, the Ludlow Manufacturing Associates Swift diver- 
sion case was carried to the Supreme Court and in its opinion that 
court ruled that compensation should be based on the War Depart- 
ment restrictions. 

There are, on the watershed of the Ware River above Coldbrook, 
a number of ponds, some of which had been used as storage reservoirs 
for augmenting the low flows of summer. In some of the cases the 
petitioner brought up an interesting claim with respect to these ponds 
and their use prior to diversion. The Ware River Act defines the 
permissible diversion as follows: “meaning thereby that on any day 
when the natural flow of said river is less than eighty-five million 
gallons no water shall be diverted”. It was claimed that, because of 
the use of these ponds to store spring flows for subsequent summer 
use, the flows of the Ware River, which, over the years, had been 
measured at Coldbrook and Gibbs Crossing, did not represent the 
“natural” flow and that for the purpgse of estimating permissible 
diversions they should be corrected for the effects of storage. Such a 
correction would have resulted in raising the estimated permissible 
diversions and the estimates of power lost because of diversion. How- 
ever, the judge in each case ruled out such an interpretation of the 
law and testimony based on it was not permitted. Exceptions were 
taken, but the cases in which this claim was advanced were settled on 
the basis of the awards and no ruling was ever made. 
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With reference to pollution damage claims the Court ruled in the 
first case tried, the Gilbert case, that each riparian owner was respon- 
sible for the condition of the stream as it reached the next riparian 
owner and that if, because of diversion, he could not discharge into 
the stream wastes in the amount he had been accustomed to in the 
past without rendering the stream unfit for use by lower riparian 
owners, the Commonwealth was responsible for the cost of waste 
treatment to the extent required to render the stream in as good con- 
dition as it was before diversion. Furthermore, quoting from the 
judge’s charge to the jury in the Gilbert case, “it follows therefore 
that since no riparian owner may unreasonably pollute the stream 
after diversion any more than he could before, the Commonwealth 
is not responsible in damages to this petitioner upon the theory that 
any upper owner may in fact after diversion unreasonably pollute 
the stream. Owners above the petitioner, like the petitioner itself, 
must if necessary—whether it is or not is for you to say—conform 
their use of the stream with respect to casting industrial waste into 
it to the new conditions so far as there are new conditions created by 
the right to divert, and if they do not adjust their use of the stream 
to these conditions, the right of the petitioner is against them for 
damages and not against the Commonwealth”. 

The foregoing applies to industrial pollution only. With respect 
to natural pollution (leaves, surface wash, etc.) the judge goes on 
to say, “If you find the natural pollution coming into this stream 
above Gilbertville then, before diversion, was not injurious to the 
petitioner, but after and in consequence of diversion has been and 
will be rendered injurious to the petitioner, the petitioner has the right 
to take such reasonable measures and steps and to adopt such reason- 
able ways and means as you say are necessary .to overcome the effect 
of such aggravated natural ppllution and to ask you to consider that 
in connection with your determination of fair market value of the 
property after diversion”. In other words, process-water damage 
claims were ruled out, except as the necessity therefor might arise 
from an increase in natural pollution. In subsequent cases the same 
rule was applied. 

In reporting the individual cases the writer has given such funda- 
mental data as drainage area, head and capacity of water wheels, and 
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damage estimates of both water-power and pollution damages, put in 
evidence by both petitioner and Commonwealth, for what they may 
be worth, which is probably not much, since there is no way of deter- 
mining from the lump-sum award how much weight was given to the 
various claims. 

In former years the city of Springfield took the waters of certain 
tributaries of the Chicopee River for water-supply purposes. The 
drainage areas thus removed from that of the Chicopee consisted of 
11 sq mi on Jabish Brook, a tributary of the Swift River below 
Winsor Dam, and 8 sq‘mi on Broad Brook, tributary to the Chicopee 
between the Palmer Mills plant of the Otis Co. and the Red Bridge 
hydro-electric station of the Ludlow Manufacturing Associates (now 
the Ludlow Manufacturing and Sales Corp.). There were several 
diversion damage settlements made in connection with these takings, 
which have been reported to this Association by a “Committee Ap- 
pointed to Collect Data Relating to Awards for Water and Water 
Power Diversion” and published in Vol. 24 of the JourNAL (1910). 
These settlements and others recorded therein are not only given in 
total, but have been reduced to dollars per foot fall per square mile 
diverted, for the purpose of comparison. It would be interesting if 
the same method of comparison could be applied to the amounts paid 
by the Commonwealth in the settlements reported in this paper, but 
it is not logical to attempt to make such a comparison where the 


award covers both water-power and pollution damages. The results 
would be meaningless. 


The Gilbert Case 


This case, the first to be tried, was before Superior Court Judge 
Edward T. Broadhurst and a jury in Northampton, November 20, 
1933, to January 4, 1934. 

The George H. Gilbert Manufacturing Co. owned three mills on 
the Ware River, used for the manufacture of woolen and worsted cloth. 
Two of these mills were located about one-half mile apart in Gilbert- 
ville, about 10 miles (by the stream) below the diversion point at 
Coldbrook, and were operated substantially as one. The third mill 
was located in Ware, a’ » + five miles below Gilbertville. 

Each of the mills a: Gilbertville had a water power, for which 
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head, capacity and other data appear in the table on Figure 3. The 
drainage area is substantially the same at the two plants, 161 sq mi. 
River water was also used for process work in the finishing depart- 
ments of both plants—washing and cloth and yarn dyeing—and 
wastes, including wool-scouring wastes, were discharged into the 
stream. 

The mill at Ware had a low dam diverting water into a canal, 
which originally led to a water wheel or wheels in the basement of 
the mill, but the head was not over 6 or 7 ft, and there had been no 
wheel in operation there for many years. The process water at Ware 
was piped from the Ware Woolen Co. dam a short distance upstream. 

Although the petitioner put on one expert witness to testify as 
to water-power damage, which was estimated to amount to $54,500, 
he built his case primarily on pollution damages. It was well planned 
and executed. An array of lay witnesses, including the superintendent, 
inspectors and employees in the finishing department, the yard super- 
intendent, a fireman, a pipe fitter, and other employees, the selling 
agent and a professional cloth examiner, were put on the stand. They 
testified to dirty, foul-smelling water in the finishing department and 
boiler house, to difficulties in dyeing, to smelly cloth, to rejected goods 
and to a foul mill pond, all during the summer of 1931. They further 
testified that such conditions and difficulties had never occurred 
before. It was during the spring of 1931 that diversions were first 
made. 

Following these witnesses the petitioner’s principal expert witness 
took the stand. He started in with a long description of the Ware 
River watershed, comparing the slopes of the tributary streams above 
Coldbrook with those below Coldbrook, which are steeper than those 
above. This led up to a dissertation upon the effect of scour in 
cleansing the stream of organic deposits from both industrial and 
natural sources and upon the increase in the deposition of such sub- 
stances, which he claimed would result from diversion. He supported 
his claims in this respect by the results of a flood test, made by the 
Commission’s engineers in September of 1933, and by an exhibit 
showing velocities at various sections of the river before and after 
diversion. 

Having set up this picture of increasing deposits of organic mate- 
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rial, he proceeded to describe the digestion of such material and its 
effect upon the quality of the water. He supported these claims by 
a comparison of the analyses of the water of the river in the years 
prior to diversion with those in the diversion years of 1931 and 1932. 
It was all very impressive and appeared to explain the bad water 
conditions previously testified to by the preceding witnesses. 

This principal witness’ testimony was supported by that of an- 
other sanitary engineer. 

Two industrial engineers, experienced in the design, operation 
and evaluation of textile mills, testified to the fair market value of 
the plants, both pre-diversion and post-diversion, on the assumption 
that diversion rendered the water unfit for process use. One of these 
experts placed the fair market of all three plants pre-diversion at 
$1,207,274 and post-diversion at $324,933, the difference indicating 
a damage of $882,341. The other valued the Gilbertville mills, exclu- 
sive of water power, at $756,486 pre-diversion and claimed that this 
value would be totally destroyed by diversion, unless water-purifica- 
tion and waste-treatment plants were constructed. 

The petitioner claimed that, because of diversion, he would no 
longer be able to use raw river water for process work, but would be 
compelled to install and operate a filter plant; that he would no longer 
be able to discharge his manufacturing wastes into the river without 
getting into difficulties with lower riparian owners, so that he would 
be obliged either to curtail manufacturing operations or to install and 
operate a waste-treatment plant; and that the fair market value of 
the plants would be reduced to the extent of the cost (including capi- 
talized operation costs) of such plants. The pollution damage claim 
on this basis amounted to about $800,000 to $1,000,000. The Com- 
monwealth admitted a small water-power damage, denied process- 
water damage but admitted that wool-scouring wastes at Gilbertville 
might have to be lagooned and centrifuged. 

The Commonwealth’s water-power expert placed the water-power 
damage at $5,620 or, roughly, 10% of the $54,500 testified by the 
petitioner’s expert. The discrepancy in these figures arose from the 
hours of mill operation assumed, the rates used for the capitalization 
of annual losses and the fact that the petitioner’s expert assumed the 
installation of additional wheels, which the Commonwealth’s expert 
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testified were not economically justified—that is, the additional power 
which such wheels would develop could be developed more cheaply 
by steam. < 

The Commonwealth produced two eminent sanitary engineers as 
experts on the pollution-damage aspects of the case. The first of these 
witnesses testified that “scour has been and will be a minor factor 
in determining the condition of the river at Gilbertville”; that it is 
the discharge of manufacturing wastes into the river which has been 
the controlling factor, and that, if the industrial wastes of the George 
W. Wheelwright Paper Co. and the Barre Wool Co. (both upstream 
from Gilbertville) were eliminated, diversion would have no appre- 
ciable effect on the water at Gilbertville. These opinions were based 
on intensive study of the results of scour tests; of water and mud 
analyses, and a comparison of cross-sections of the Gilbertville pond 
taken before the September, 1933, flood with cross-sections at the 
same points taken after that flood. But it was the mistaken strategy 
of the Commonwealth’s counsel to reserve much of this information 
to be brought out in cross-examination, which, however, did not 
develop as anticipated, with the result that the jury never did hear the 
sound basis for the opinions expressed. 

The other expert sanitary-engineer witness of the Commonwealth 
testified that “valley wash”—that is, leaves, silt, manure and trash, 
washed into the river from the fields, highways and woods—would 
have no effect on the water at Gilbertville after diversion. He also 
testified that it is not possible to separate or distinguish between valley 
wash and industrial wastes in the river. He did state, however, that, 
because of the loss of diluting water during periods of diversion, 
there might be necessity for some mild treatment of the wool-scouring 
wastes at Gilbertville, for which he proposed lagooning before dis- 
charge into the river, with centrifuging of the solids settling in the 
lagoon. The cost of this treatment he placed at $50,000. 

The Commonwealth also produced four experts, who testified to 
a fair market value of the properties ranging from $99,190 to 
$125,000 pre-diversion, and a number of lay witnesses, mostly former 
employees of the Gilbert Co., who testified to poor water, troubles 
with dyeing and rejected goods prior to 1931. 

The Charge to the Jury by Judge Broadhurst was thorough and 
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served as a guide in the trial of subsequent cases. With respect to 
pollution damage claims, he ruled that the Commonwealth was not 
responsible for deterioration in water quality caused by industrial 
wastes, but only for such deterioration as could be traced to “natural” 
sources, such as leaves and surface wash, and, with respect to waste 
treatment, that the Commonwealth would be responsible for only such 
purification of wastes before discharge into the stream as would be 
required to leave the stream in the same condition as it was pre- 
diversion, with the same amount of polluting material and no more 
discharged into it. Of course, the ruling that the Commonwealth 
would be responsible only for water deterioration caused by natural 
pollution posed somewhat of a problem to the petitioner’s experts in 
subsequent cases (that of separating quantitatively natural and in- 
dustrial pollution), but they were never daunted long and, as will be 
seen, came forward in one of the later cases with what they claimed 
to be a solution. 

The verdict, $305,708.33, which undoubtedly constituted a very 
considerable victory for the petitioner and was regarded as excessive 
by those connected with the Commonwealth’s side of the case, would 
seem to indicate that the Commonwealth’s case was not very con- 
vincing to the jury, but it should be recorded that the new owners 
had let it be noised about that they proposed to put the mills in 
operation (they were then idle) with the damage money, as soon as 
they received it, and there was undoubtedly much local sympathy for 
the idle operators. Incidentally, it may be remarked that they never 
did put the mills back in operation. 


The Barre Wool Combing Co. Case 


This case, the second of those tried, was tried in Superior Court, 
Worcester, before Judge Lewis Goldberg. The jury was impanelled 
on June 17, 1935, about a year and a half after the close of the Gilbert 
case. The verdict was returned July 20, 1935. 

The Barre Wool Combing Co. owned and operated a plant, 
located at South Barre on the Ware River, producing wool tops from 
raw wool, the processes involved being wool scouring, carding, comb- 
ing, backwashing and dyeing. In connection with the scouring process 
the company operated a degreasing plant, in which a considerable 
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portion of the grease contained in the waste scouring liquor was re- 
moved, clarified and sold. The remaining liquor passed through a 
small lagoon before reaching the river. 

The company owned and operated two hydroelectric plants. The 
upper plant, located about one mile upstream from the mill and about 
one and one-half miles below the diversion works at Coldbrook, was 
equipped with a pair of 42-inch wheels, developing 360 hp with 
305 cfs of water at 12.5 ft net head. A transmission line carried the 
power generated to the mill. The drainage area is 100 sq mi and 
the pond area 23 acres. The lower plant was at the mill in South 
Barre. It was equipped with 325 hp of wheels, developing that power 
with 221 cfs of water at 20 ft net head. The pond area was about 
23 acres and the drainage area is 103 sq mi. 

The petitioner and the Commonwealth each put on one water- 
power expert. The petitioner’s witness testified only to kilowatt-hours 
lost by diversion, 200,000 per average year, without dividing this 
into daytime power and nighttime power, and gave the unit costs of 
purchased power at 12.5 mills per kilowatt-hour between 6 P.M. and 
6 A.M. and 16.5 mills per kilowatt-hour for day power, 6 A.M. to 
6 P.M., leaving it to counsel to price the 200,000 kwh and capitalize 
the result in his argument. This counsel did, arriving at an estimated 
minimum loss of $65,500 and a maximum of $129,000. 

The Commonwealth’s expert testified to a maximum loss of 
$39,280. 

No claim for process-water damage was made. Obviously, the mill 
being located only a few miles below the diversion point at Coldbrook 
with only 4 or 5 sq mi of tributary drainage intervening, the water, 
post-diversion, would be no worse than pre-diversion and might even 
be somewhat better, due to the elimination, by the Commonwealth, of 
former sources of pollution on the watershed above Coldbrook. 

The petitioner did claim, however, that the company would be 
obliged to purify its wastes before discharging them into the stream, 
in order to insure that the water on reaching the next mill down- 
stream, that of the George W. Wheelwright Paper Co., would be suit- 
able for its reasonable use. 

The petitioner put on two sanitary engineering experts, one of 
whom had served as the star witness for the petitioner in the Gilbert 
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case. As in that case, this witness described the watershed of the 
river above and below Coldbrook, and explained scour, deposition, 
digestion of organic matter, depletion of oxygen and self-purification 
of a stream. He claimed that because of diversion there would be 
increased deposits of organic wastes in the bed of the stream and in 
the Wheelwright pond at the beginning of the summer—the accumu- 
lation of materials deposited during the winter months and held there 
because of lack of scour. To prove this he drew upon the scour test of 
September, 1933, made by the Commission’s engineers, and upon tests 
which he had made in codperation with the Commission’s engineers 
of the quality and quantity of wastes discharged into the stream by 
the Barre Wool Combing Co., giving figures, deduced therefrom, of the 
tonnage of materials—both total suspended solids and volatile sus- 
pended solids—scoured from South Barre to Wheelwright, to Gilbert- 
ville and to Ware. He described the scouring action of flood flows as 
“a sort of housecleaning process”’. 

To prove that pollution at Wheelwright had been increased by 
diversion he used analyses of the river water at Coldbrook and Wheel- 
wright, made by the Massachusetts Department of Public Health, 
one in each of the four months July to October, inclusive, during the 
years 1923-1934, inclusive. He took the sum of the ammonia deter- 
minations (nitrates plus nitrites) as his index of intensity of pollu- 
tion. The intensity of pollution of the wastes from the Barre Wool 
Combing Co. was expressed by a single factor which he calleds the 
“dilution-pollution factor”’—the pounds of wool scoured per day 
divided by the flow of the river at Wheelwright in million gallons 
per day on the day the sample was collected. The increase of ammo- 
nia (at Wheelwright as compared with Coldbrook) in parts per 
million for each year was plotted against its corresponding dilution- 
pollution factor. From this plotting he deduced that in 1931, the first 
year of diversion, the large increase in ammonia in relation to his 
factor in that year, as compared with pre-diversion years, furnished 
proof of his claim that pollution at Wheelwright would be increased 
by diversion. 

This witness also deduced from his ammonia studies that, even 
before diversion, the Barre Wool Combing Co. had been unduly pol- 
luting the river at times during hot weather and should have provided 
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additional treatment by the construction of a larger lagoon, into which 
the wastes would be pumped at periods of low flow, to be released 
to the river during high flows. 

He then proceeded to describe the waste-treatment plant which, 
in his opinion, would be required after diversion, to maintain a suit- 
able quality of water in the stream for the use of lower riparian 
owners. 

The testimony of the other expert sanitary-engineer witness of 
the petitioner, an engineer of national renown, consisted largely of 
generalizations as to the effects of scour upon the quality of the water 
in a stream. The effects of diversion he summarized briefly as follows: 


(1) An increase in pollution during diversion. 

(2) An increased deposition during diversion. 

(3) Decreased scour. 

(4) A material impairment in the quality of the water at Barre 
Plains and Wheelwright. 


To correct and offset these effects he recommended a waste- 
disposal system consisting of sedimentation tanks, trickling filters anc 
a final settling tank (humus tank), with removal and disposal of al. 
sludge produced in these processes. The estimated cost of this sys- 
tem, including capitalized (at 412%) operating costs, was given as 
$675,100. 

« The estimated cost, including capitalized operating costs, of the 
additional treatment by lagooning, testified to by his colleague as 
necessary pre-diversion, was given as $145,600. This amount de- 
ducted from the estimated cost of the post-diversion plant, $675,100, 
gave a figure of $529,500, which this witness testified to be his opinion 
of the increased cost of necessary waste treatment brought about by 
diversion. 

For defense against the pollution damage claim the Common- 
wealth produced two experts—one a national authority on river pollu- 
tion and self-purification, as well as a teacher and researcher in the 
fields of sanitary science and bacteriology; the other a well-known 
sanitary engineer of wide experience. 

The river expert testified that any increase in deposited organic 
matter resulting from diversion would have been completely removed 
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by digestion by the first of July in any year, so that the condition of 
the water during the low-flow period of the summer months would be 
no different from what it would have been had there been no diversion, 
although the water during May and June would be somewhat impaired 
by the greater amount of organic matter being digested, but not to 
the extent that its quality would be as bad as in normal low-flow 
summer months. He put in evidence data and computations to sup- 
port this testimony. 

The engineer testified that, in his opinion, there would be no 
material change in the quality of water at Wheelwright due to diver- 
sion. This opinion was based upon the relative unimportance of 
deposition and scour as compared to digestion; upon his study of 16 
scour tests which had been made by the Commission’s engineers, each 
covering a definite stretch of river, such as and including that from 
South Barre to Wheelwright, for the purpose of determining the 
relationship between rate of stream flow and deposition and scour; 
and upon the five-day scour test made during the flood of September, 
1933 (described on page 199 of this paper), which, according to his 
computations, showed that of all the organic suspended matter which 
had entered the Wheelwright pond and the river above up to Cold- 
brook during the preceding four months of low flow, only 444% was 
accounted for at Wheelwright during the flood. 

As has been noted, the petitioner’s claim amounted to $65,500 
(the minimum figure) for water power and $529,500 for pollution 
damage—a total of $595,000. The Commonwealth admitted $39,800 
water-power damage and denied any pollution damage. The award 
was $189,304.67, which included interest at 4% from March 20, 1931, 
to July 20, 1934—a total of 17 1/3%—the award as of the date of 
diversion thus being about $161,300. 


The Ware Woolen Company Case 


This case, the third coming to trial, was tried before Superior 
Court Judge George F. Leary and a jury at Northampton, Decem- 
ber 2, 1935, to January 30, 1936. 

The Ware Woolen Co. owned and operated a plant on the Ware 
River at Ware, manufacturing woolens. The processes employed in- 
cluded wool scouring, carding, spinning, weaving, fulling and dyeing. 
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It owned half of a masonry dam and was entitled to one-half of the 
flow of the stream. The other half of the privilege was owned by the 
Ware Valley Manufacturing Co., situated on the opposite bank of 
the stream. Use of the water for developing power had been aban- 
doned by the Ware Woolen Co. in 1929, at which time replacement 
of the wheels and other repairs would have been necessary. The 
abandonment of the water power instead of reconstructing was blamed 
by the petitioner on the knowledge that diversion was only a few 
years off and no doubt that was a factor in deciding on abandonment. 

Water was used for wool scouring, fulling, cloth washing and 
dyeing. Process wastes were discharged directly into the stream. 
Claims were made for process-water damage, waste-disposal damage 
and water-power damage. 

The water-power privilege had a net head of 16 ft. The drainage 
area is 168 sq mi, of which 70 sq mi lie below Coldbrook. As stated 
above, it was not in use at the time of diversion. Power for operating 
the mill was being purchased from the Otis Co. at one cent per kilo- 
watt-hour plus a demand charge, under a contract terminable on 
60 days’ notice. The Ware Woolen Co. had a boiler plant but no 
steam-driven generating equipment. 

The petitioner’s hydroelectric expert testified that, under pre- 
diversion conditions, reconstruction of the water-power plant with 
400 hp of wheels and a 270-kw generator at an estimated cost of 
$43,000 was economically feasible and there was, therefore, a damage 
due to diversion. 

He estimated that 110,000 kwh would be lost to such a plant by 
diversion. On direct examination he was apparently about to evaluate 
this at one and one-half cents per kilowatt-hour, to give an annual 
loss of $1,650 per year to be capitalized [at 5% this would have meant 
a damage of $33,000; at 8%, $20,600], but counsel for the Common- 
wealth objected and insisted that he testify, instead, to the cost of 
replacing the lost power by steam. This he was directed to do after 
a long discussion among counsel of both sides and the Court. The 
result was the expert arrived at a damage of $92,500. 

The Commonwealth’s experts (there were two) both testified 
that, in their opinion, redevelopment of the water power was not 
economically practical either before or after diversion but, if redevel- 
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oped, the capitalized cost of replacing the lost power discounted to 
1931 from an assumed date of development, 1941, would be $4,210 
as estimated by one expert or $5,000 as estimated by the other. 

The petitioner claimed both process-water and waste-disposal 
damage. A well-known textile chemist testified as to the effects of 
iron in water used in processing woolen cloth as follows: less than 
0.25 ppm, “not extremely serious’; between 0.25 and 0.75 ppm, 
“increasingly detrimental”; between 0.75 and 1.0 ppm, “decidedly 
objectionable”; and more than 1.0 ppm, “more or less disastrous”. 

A sanitary engineer testified that iron in the river would be in- 
creased by diversion to more than 1 ppm and hence treatment would 
be required to render the river water suitable. 

All four expert witnesses put on by the petitioner dwelt upon 
iron and upon the theory that iron is dissolved from the bed of the 
stream by carbon dioxide released by the decomposition of organic 
desposits, which it was claimed would result from the loss of scour 
caused by diversion. 

The petitioner endeavored to put in the cost of a water-purifica- 
tion plant—$88,750, including capitalized operating and fixed charges 
—but it was ruled out by the Court “on the state of the evidence”, 
apparently on the lack of evidence as to the increase in natural pollu- 
tion caused by diversion and its effect, if any, on the quality of water. 
There was no evidence in the case as to the quantity or the relative 
proportion of natural pollution in the stream either before or after 
diversion. 

It was claimed that because of diversion there would be less 
water available for the dilution of wastes, which, of course, is true 
during periods of diversion, which, however, cover only about 40% 
of time. It was pointed out that the average diversion at Ware 
amounts to 29% of the flow and that, if the flow is reduced that 
amount, the concentration of a given amount of pollution discharged 
into the stream is increased 41%. The inference from this presenta- 
tion of diversion was that 29% of the flow was constantly diverted, 
when, as a matter of fact, diversion occurs only in periods of rela- 
tively high flow, when there is plenty of diluting water at Ware. 

The increased deposition of organic matter and increased hang- 
over of same into the summer months was claimed and explained 
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in much the same manner as had been done by witnesses in previous 
cases. 

The president of the Ware Woolen Co. testified to trouble with 
processing cloth after diversion in 1931 and 1932, and the superin- 
tendent of the George H. Gilbert Manufacturing Co. (who had previ- 
ously testified in the Gilbert case) told of similar troubles said to 
have been experienced by that company following diversion. 

The Court ruled that the only evidence admissible as to the 
cost of waste treatment must be for a plant of capacity to handle 
the wastes of the mill when operating at full capacity and, since the 
testimony was that operation of the mill at full capacity before diver- 
sion would unreasonably pollute the stream, the petitioner must give 
figures for both a post-diversion plant and a pre-diversion plant. The 
estimated costs, which include capitalized operation and fixed charges, 
that went in on these bases were as follows: 


Post-diversion plant $338,920 
Pre-diversion plant 154,600 


Increased cost of waste treatment 
necessitated by diversion $184,320 


The Commonwealth in defense of the pollution damage claims 
put on the same sanitary engineer and the same river-pollution expert 
as in the Barre Wool Combing Co. case. 

The former brought out the actual facts with regard to increased 
concentration of pollution resulting from diversion, showing that, 
although the ratio of the quantity of Ware Woolen Co. wastes to the 
quantity of water flowing in the river is increased by diversion, the 
actual concentration in parts per million decreases with increase in 
the magnitude of diversion, due to a corresponding increase in run-off 
from the 70 sq mi of drainage area tributary to the river between 
Coldbrook and Ware. He testified, “Whatever standard of process 
water or waste treatment may be necessary, no additional treatment 
of the water or of the waste will be made necessary by the authorized 
diversion beyond that required before diversion under natural low- 
flow conditions”. 

The river-pollution expert said that with the existing pollution 
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load the river below Ware was in unsatisfactory condition; that the 
critical time for this stretch of river is the low-water, high-temperature 
period, and that the river would be no worse during that period after 
diversion than before. Furthermore, he stated that during warm 
weather 84% of organic matter would be digested in 10 days. This 
was the theory which he had advanced in the Barre Wool Co. case. 
His opinions, in general, were based on comprehensive tests of the 
river made by the Commission’s engineers under his direction. His 
entire direct testimony, given in language which the jury could under- 
stand, was clear, complete and impressive. 

Both experts stated that the pond sections of the stream are not 
affected by scour, that the channel sections are sufficiently scoured by 
flows less than the diversion limit and that there will, therefore, be 
no increase in objectionable conditions below Ware resulting from 
diversion. 

The petitioner’s total claim as stated by counsel in his argument 
amounted to $230,000. The Commonwealth denied any damage. 

The verdict was $88,786.91, which included 19 1/9% interest 
from the date of diversion. This is equivalent to about $74,540 as of 
the date of diversion. 


The Otis Company Case 


The fourth of the cases to be tried was that of the Otis Co. It 
was tried in Superior Court sitting at Northampton, before Judge 
George F. Leary and a jury, and covered the period from February 3 
to April 17, 1936—more than ten weeks. There were interruptions 
due to sickness and to the great Connecticut River flood of March, 
1936, but the taking of evidence and the view took 37 days. 

This case set the high-water mark, so to speak, of the Ware 
diversion cases, especially with respect to pollution claims, and is 
unique in that it contained an elaborate attempt to justify a process- 
water damage claim by divorcing the effects of natural pollution from 
those of industrial pollution. Because of this fact a rather complete 
and lengthy review of the testimony is given. 

The Otis Co. owned and operated three plants on the rivers 
affected by the diversions: one on the Ware River at Ware in Hamp- 
shire County, known as the Ware Mills; one on the Chicopee River 
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at Three Rivers in the town of Palmer, Hampden County, known as 
Palmer Mills; and a third on the Swift River at Bondsville, a village 
partly in Palmer and partly in Belchertown, Hampshire County, 
known as the Boston Duck Mills. 

The Commission and the Otis Co. had made considerable progress 
in negotiations for an amicable settlement of all claims pertaining to 
all of these mills when, after announcement of the verdict in the 
Gilbert case, further negotiations were called off by the Otis Co. 

At the time of the trial, 1936, the Swift diversion had not been 
made and, although the Commission was empowered by the Swift 
River Act to negotiate settlements prior to diversion, the parties 
affected by the Swift diversion could not bring suit in court until 
actual diversion had occurred. Hence the suit brought by the Otis 
Co. concerned only the mills affected by the Ware diversion—the 
Ware Mills and Palmer Mills. Suing for Swift diversion damages to 
the Boston Duck Mills and to Palmer Mills had to wait. Before the 
Swift diversion occurred, however, both of these properties were sold 
and the Swift diversion suits were brought by the purchasers. 

The fact that Ware and Palmer are in separate counties necessi- 
tated the bringing of a separate petition for each mill and ordinarily 
two trials, one in each county, would have been required, but by 
special arrangement both were tried simultaneously in Hampshire 
County. 

The Ware Mills manufactured colored cotton fabrics, principally 
tickings, denims and awning cloths, starting with raw cotton and end- 
ing with the finished product—a complete mill. It had about 43,000 
spindles and 957 looms. 

The Ware Mills Water Power. The mill had a developed water 
power of 1,580 hp, divided among 8 units. The total net head is about 
45 ft, but only one unit utilized the full head, there being an inter- 
mediate canal, dividing the fall, into which certain wheels, taking 
water from the upper canal, discharged and from which other wheels 
took water, which was discharged into the river. The head between 
the upper canal and the intermediate canal was about 27 ft, and 
that between the intermediate canal and the river about 18 ft. The 
drainage area at Ware is 168 sq mi. 

The petitioner’s estimates of the value of the power lost at Ware 
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by diversion, as presented by its two experts, ran roughly from 
$40,000 to $80,000. The estimates of the two experts put on by the 
Commonwealth were $1,500 and $1,870, based on the existing water- 
power development. Redevelopment to greater capacity was not con- 
sidered economically feasible by these witnesses. The great discrep- 
ancy in the figures of the two sides lay principally in the extent of 
use of power assumed—that is, in the hours of mill operation—and 
the rate of capitalization used. 

Palmer Mills Water Power. The Palmer Mills water power had 
an installed capacity of 5,464 hp, requiring 2,127 cfs of water at 27 ft 
head. The generating equipment consisted of three 1,000-kw units, 
one 200-kw unit and two exciter units of 75-kw and 35-kw capacity. 
The net drainage area is 633 sq mi (after deducting 11 sq mi on Jabish 
Brook, diverted by the city of Springfield). The hydro plant supplied 
power to the Palmer Mills. 

The petitioner’s experts’ estimates of water-power damage ran 
from $22,000 to $41,000; those of the Commonwealth’s experts, from 
$13,300 to $18,000. The verdict was $29,698.00. This included inter- 
est, amounting to 20.3%, so that the award as of the date of diversion 
was about $24,700. Since there was no pollution claim in the case of 
Palmer Mills, this figure may properly be compared with the estimates 
of experts given above. 

Ware Mills Pollution Claims. These claims involved both 
process water and waste treatment. The petitioner employed, as prin- 
cipal expert witness, the same sanitary engineer who had previously 
appeared in the Gilbert and Barre Woo! Co. cases. The general 
strategy with respect to the process-water claim seems to have been 
to have this witness testify to a deterioration in the quality of process 
water, resulting from an increase in deposits of natural pollutional 
materials, caused by diversion, and to back this up with testimony 
of the mill management regarding processing cloth. Of course, the 
validity of this claim depended on the separation of the effects of 
natural and industrial pollution—the rock on which process-water 
claims had been wrecked in previous cases. 

The testimony of the sanitary engineer expert with respect to the 
process-water claim, given on direct examination, was perhaps the 
most impressive and complete of any testimony presented in any of 
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the cases tried. It had for its purpose the establishment of the claim 
that, because of diversion, there would be an increase in both iron 
and color in the water at Ware, due to natural pollution only. 

As in previous cases, this witness started in with a description 
of the watershed, comparing the slopes of tributary streams above 
Coldbrook with those below, which he claimed are steeper and carry 
more suspended matter into the river. He pointed out that this sus- 
pended matter brought into the stream by the tributaries was natural 
pollution, there being no industries on them. He described natural 
pollution. He described the natural processes which he claimed tend 
to purify the stream from the effects of natural pollution. These he 
designated as dilution, digestion and scour. 

Diversion, he stated, reduces the amount of water available for 
dilution of natural pollution, entering the river from the tributaries 
below Coldbrook. 

Digestion of organic matter in the presence of oxygen (aerobic) 
and in the absence of oxygen (anaerobic) was described in consider- 
able but understandable detail, as were the effects of the digestion 
of organic deposits in the stream upon the quality of water. 

Scour, again described as a house-cleaning process, was given 
credit, before diversion, with having cleaned out, each spring, the 
winter’s accumulation of deposits in the stream bed, which, because 
digestion proceeds slowly at low temperatures, were said to have re- 
mained practically undigested. The effect of diversion upon scour 
was illustrated by diagrams, showing the relation between velocity 
of flow and quantity flowing at various sections .of the stream, and 
velocities before and after diversion were compared. Furthermore, it 
was claimed that the quantities scoured were dependent not only on 
velocities but upon the duration of high flows and, to substantiate 
this claim, the witness presented an estimate of 280 tons scoured 
between South Barre and Wheelwright during the month of April, 
1933—an average of 9 tons per day—which he compared with an 
estimated 6 tons per day during the 5-day scour test made by the 
Commission’s engineers in September, 1933. The decrease in flow 
during April, 1933, which would have been caused by diversion, had 
the diversion privilege been exercised (no diversions were made in 
1933), was then pointed out on the flow diagrams in evidence. 
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At this point in the direct testimony the witness said, “As a result 
of the increased quantity of organic matter—natural organic matter— 
accumulating in the bed of the stream due to the loss of scour, there 
will be an increase in the amount of material undergoing decomposi- 
tion, an increase in the amount of the products of decomposition, 
particularly carbon dioxide, an increase in the solution of iron from 
the river muds from that increased production.” 

He also testified that a sustained iron of more than 1 ppm would 
not be satisfactory for process water for the Otis Co. 

Then, on the assumption of natural pollution only, “the water 
would be substantially impaired and rendered unfit for the process 
purposes of the Otis Co.” and “the iron content will be increased, the 
color will be increased and at times, intermittently, suspended matter 
will be increased.” 

The witness then described and presented plans of a water- 
treatment plant, providing coagulation, sedimentation and filtration, 
which he would install post-diversion. This plant was estimated to 
cost $157,400, including capitalized (412%) annual cost of operation, 
depreciation and taxes amounting to $97,400. This amount he dis- 
counted to 1935 (from 1931, the time of diversion), since; he said, 
he had computed that the progressive increase of iron from natural 
pollution would not reach the stage requiring treatment until 1935. 
The discounted cost of treatment was $132,000. 

Before this testimony as to the proposed water-filtration plant 
was admitted, there was a protracted discussion among counsel and 
Court, in the presence of the jury, as to its admissibility, the Com- 
monwealth contending that no separation of natural and industrial 
pollution had been made and that it could not be held liable for 
industrial pollution. The following portion of this discussion, as it 
appears in the transcript of the evidence, is interesting and seems 
worthwhile quoting: 


“THe Court. The presumption is, I suppose, that every owner is using the 
stream legally. 

“Mr. Noonan.* Right. And then the only defect in that water comes about 
through diversion, and the only thing we seek to remedy is the defect due to diver- 
sion. We are not trying to take out any pollution that is illegal, that somebody puts 





*John T. Noonan, Esq., appearing for the Otis Co. 
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in there that is not entitled to put in there. We are trying to restore that water 
to what it was the day before diversion. 

“Tue Court. You have a right to do that. 

“Mr. Noonan. That is what we are trying to do. 

“THe Court. But this plan seems to me somewhat indefinite. 

“Mr. Noonan. No, it will be perfectly definite, and Mr. has made 
the studies necessary to restore the water to conditions as before diversion, 
assuming only natural pollution, or natural plus this little legal industrial pollu- 
tion that might get in there. 

“Tue Court. Can he separate the two? 

“Mr. Noonan. I don’t see that it is necessary for him to separate the two, 
if your Honor please, because the sole problem is to restore one type of water 
to what it was before diversion. We are only dealing with one type of water, 
the legal type of water we are entitled to get. It is not a question of his taking 
out illegal industrial pollution in there, because we don’t get any illegal indus- 
trial pollution. 

“THe Court. You don’t get any illegal industrial pollution, but you do get 
industrial pollution. 

“Mr. Noonan. Yes, we may get some, and if that is legal... . 

“THe Court. You can’t make the Commonwealth pay to eliminate that. 

“Mr. Noonan. Wait just a minute, if your Honor please, I think we can. 
If the upstream owners are sending down to us pollution they are entitled to send 
down, then the Commonwealth comes along and makes that pollution that is there 
harmful to us, we have no rights against the upstream owner. 

“THe Court. Oh yes, you have. The upstream owner has got to readapt 
himself and the Commonwealth has got to pay him for readapting to it, and if 
he doesn’t readapt it the Otis Company can sue him. 

“Mr. Noonan. Mr. , in his figures, can allow for that readaption. 
There will still be some industrial pollution after he has readapted it to the 
lower flow, but adapting it to the lower flow as the upper riparian owners must, 
then taking that flow at Ware composed of industrial pojlution—I mean natural 
pollution plus the legal industrial pollution—after diversion, I am entitled to ask 
Mr. what must be done to restore that water to fitness. It contains no 
bit of illegal industrial pollution. 

“THe Court. The presumption, I suppose, is that with the changed condition 
of the stream, the upper riparian owner has adapted it. 

“Mr. Noonan. He has precisely. He has pulled out his pollution or treated 
it with something. 

“THe Court. Well, I don’t know. I will permit the evidence. I have got 
to make this clear to the jury when it comes time for the charge, and if the evi- 
dence appears to be so indefinite, I may do something then, but I will hear it. 
I will save your exception.” 











The Court then addressed the jury as follows: “What I want to 
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have you keep in mind, gentlemen, is this: the distinction between 
this pollution that has been termed natural pollution, the valley wash 
and all that comes into the river, and the kind of pollution that is 
caused by industry, by mills pouring in their effluent into the stream. 
The two of them are separate and should be kept distinct so far as 
you can. Do I make myself clear? All right. I will save your excep- 
tion. The only thing the Commonwealth can be held for here is the 
increase of the natural pollution, caused by diversion, whatever effect, 
if there is any increase in natural pollution, then that is the only type 
that the Commonwealth can be made to respond for here, provided, 
of course, that it is shown that increase affects the quality of the water 
for manufacturing purposes.” 

The figures or computations, referred to in that portion of the 
testimony quoted above, by which the witness was said to have sepa- 
rated the effect of natural pollution from that of industrial and to 
have computed the increase in iron in the stream at Ware, resulting 
from increased deposits of natural pollution caused by diversion, were 
not given in direct testimony. 

The witness testified that the increase in iron and color, which 
were said to go together, resulting from increased deposits of natural 
organic materials brought about by diversion would be progressive; 
that at the end of the fourth year after diversion the average iron 
at Ware would be 1.2 ppm and color 117 ppm (he had previously 
testified that color of 100 ppm, occurring consistently, was the limit 
for processes of the Otis Co.). He also gave his estimated monthly 
averages for each of these constituents during the fifth year after 
diversion, the maximum monthly average for iron being 2.5 ppm and 
for color 212, both for the month of July. He testified also that the 
average iron content of the river at Ware before diversion had been 
about 0.55 ppm and the average color about 58 ppm. 

It should be noted here that, although nearly five years had 
elapsed since diversion, at the time this case was tried, there had been 
no diversions in either 1933 or 1934, there being no room in Wachu- 
sett Reservoir to put the water, if diverted, and Quabbin Reservoir 
not being completed. Hence, such predictions as were given as to 
conditions four years after diversion were perfectly safe from being 
checked against existing conditions. The predictions were based on 
the diversion of all water permissible. 
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The expert witness who had testified to these increases in iron 
and color gave only the results of his computations in direct testimony. 
The results were so startling, however, the whole testimony was so 
impressive, and the problem of separating the effects of natural pollu- 
tion so seemingly impossible of factual and quantitative solution, that 
it was felt by counsel and experts for the Commonwealth that it was 
imperative that the method employed by the petitioner’s expert and 
his computations be brought out for analysis and criticism. This was 
done in cross-examination. The witness’ theory or method, which will 
hereinafter be referred to as the “iron theory”, was very ingenious, 
though considered by the experts of the Commonwealth as far-fetched, 
of the “strong-arm” variety and, in some respects, erroneous. It is 
not reported here because of its complexity and length. 

In defense of the process-water claim (and of the waste-treatment 
claim also) the Commonwealth put on two expert witnesses, the same 
two that were employed in the earlier Barre Wool Combing Co. and 
Ware Woolen Co. cases—one a sanitary engineer and the other a 
river-pollution expert, scientist and teacher. Both testified that, in 
their opinion, diversion would not materially change the quality of 
river water for process use by the Otis Co. 

The sanitary engineer testified: 

(1) No diversion may be made when the flow at Ware is less 
than 145 mgd. 

(2) Diversion occurs only 36% of the average year or an aver- 
age of 41/3 months per year. 

(3) He demonstrated by chart that 90% of the total amount 
diverted in an average year is taken during the 10% period of highest 
flows (his chart showed a flow-duration table, divided into 10 periods 
of 10% each) and, further, that whereas the concentration of a given 
amount of pollution was increased by diversion, the concentration 
diminished with increasing diversion, due to the increasing flow from 
the 70 sq mi of drainage area between Coldbrook and Ware. This was 
the same testimony he gave in the Ware Woolen Co. case. 

(4) In his opinion, scour is a minor factor in the ultimate dis- 
posal of the natural or the industrial pollution. He backed this opinion 
with sections of the Gilbertville Pond, measured in June, 1933, again 
in October, 1933, subsequent to the high water of the scour test in 
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September, and again in the week preceding the testimony after the 
great flood of March, 1936. The lines of these sections showed no 
material changes. He said, “It indicates with the largest flood—with 
a flood four times larger than has ever before been recorded on the 
Ware River—the mud deposits in the Gilbertville pond have not been 
seriously or materially changed in surface contour”. 

(5) Scour occurs in the channel sections of the stream below 
Ware at flows below the diversion point. 

(6) No waste treatment is or will be required by the Otis Co., 
because: 


(a) the stretch of river below Ware will have sufficient velocity 
to maintain the channel in pre-diversion condition; 

(b) scour through Thorndike pond has not been a material fac- 
tor in determining the condition of the water at Thorndike 
in the past; 

(c) “there is a very marked improvement in the quality of the 
water between Ware and Thorndike, indicating a capacity of 
self-purification which, in my judgment, will serve the same 
purpose and to the same degree after diversion.” 


(7) It is absolutely not possible to draw quantitative calcula- 
tions as to monthly scour or deposits from analyses of samples taken 
a few days in the month and with the flows from the tributaries and 
at Ware simply proportioned from the recorded flows at Coldbrook. 
This was a direct and positive refutation of one of the basic assump- 
tions and steps in the “iron theory” of the petitioner’s expert. 

(8) Natural pollution is “pre-digested” (leaves, grasses, ferns, 
etc., on the ground) before being washed into the stream. He cited 
Wachusett and other reservoirs, which collect and hold natural 
pollution, of which he had made a study, comparing the iron deter- 
minations of 29 years of analyses at entrance with those at outlet, 
with the result of no increase in iron between those points. 

(9) In his opinion, iron will not be extracted from the river bed 
in direct proportion to the organic matter deposited—a basic assump- 
tion of the “iron theory” of petitioner’s expert. 

(10) Analyses do not express the digestive activity of the or- 
ganic matter deposited, which must be in terms of biochemical oxygen 
demand to mean anything. 
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The testimony of the river-pollution expert put on by the Com- 
monwealth began with a dissertation on self-purification of streams, 
the part played by oxygen, the meaning of biochemical oxygen demand 
and of oxygen balance, and its use in measuring the condition of a 
stream. This was given in language readily understood by the jury. 

He then described five special 48-hour tests made under his 
direction—four in July and August, 1934, and one in October, 1935— 
on the stretch of river from Ware to Thorndike, in which samples were 
taken hourly at the Otis Co. dam, at the Thorndike dam and at several 
intermediate points. Flows were measured at Gibbs Crossing (a 
U.S.G.S. gaging station between Ware and Thorndike) and averaged 
in each of the successive tests 23, 85, 37, 68 and 26 mgd. Charts were 
put in evidence, one for each test, showing graphically the progressive 
changes between sampling points in a downstream direction, in dis- 
solved oxygen, biochemical oxygen demand and oxygen balance. All 
showed an increasing reduction in the oxygen balance until a critical 
stretch was reached, beyond which the balance improved. 

He summarized his opinion of the condition of the river between 
Ware and Thorndike under the existing load of pollution as follows: 
“T see nothing in any of our analyses to indicate that the existing load, 
both industrial and town sewage, will now or in the near future have 
an unfavorable effect upon Thorndike pond, which is the next lower 
industrial water”. As to the critical stretch, he said it constituted “a 
considerable potential nuisance’, but that it was uninhabited. 

The remainder of the testimony of this witness was largely de- 
voted to breaking down the “iron theory” of the petitioner’s expert. 
The high points of this testimony are as follows: 


(1) At temperatures of 45° to 64° F., 84% of the digestible 
organic matter deposited in the stream would be digested in 10 days. 

(2) There is no basis in any reports with which he is familiar 
that would justify a rate of digestion as low as 12% per month for 
organic matter in the bed of a stream. The progressive increase in 
iron, computed under the “iron theory”, depended upon the assumed 
rates of digestion—the lower the rate, the slower the digestion and the 
greater the hangover of deposits. Twelve per cent per month was the 


rate assumed by the petitioner’s expert for a temperature of 25° C. 
(vv 8). 
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(3) His summarization of his investigations and his opinion as 
to the source of iron in the Ware River is as follows: “I have investi- 
gated the various possibilities, first that the iron comes from the river 
muds as a result of digestion of organic matter. This is not found 
to be borne out either by making tests of the comparative iron values 
at Ware as compared with Coldbrook, in view of the increased amount 
of digestible organic matter added in that stretch. It is not borne 
out in studies of stream velocity, which presumably affects the deposit 
of organic matter above Coldbrook, during the fourteen years for 
which we have iron records. I have also investigated the effect of 
temperature upon the iron, the annual output of iron through the 
year by months and find no relation between the temperature and the 
production of iron in the waters. On the other hand, the study that 
I have reported of the river muds—the very infinitesimal quantities 
of iron, when related to the weight of the muds, that can be extracted 
from these muds by an excessive amount of carbon dioxide (extensive 
laboratory tests had been made on samples of mud collected from the 
mill ponds, in which the samples were subjected to treatment by 
carbon dioxide and the amount of iron recovered determined), which 
is the product of digestion supposed to be responsible for dissolving 
the iron—those infinitesimal amounts of iron are entirely insufficient 
to account for the iron found in the water. On the other hand, I have 
found a very definite relation, that my studies have disclosed, between 
the amount of iron carried in the Ware River and the actual amount 
of water flowing, and that relation, together with my observations 
on the iron content of dying organic matter, leaves and grass, leads 
me to a very definite conclusion that the iron in the Ware River 
occurs naturally as a result of soaking or seeping of vegetation on the 
hillsides, the dead leaves and grass dissolving out soluble iron. (He 
had made and reported in his testimony laboratory tests of such 
materials.) In periods of rainfall and higher run-off we have more 
of that action going on and consequently more in the stream. At 
periods of low run-off we are merely drawing upon the storage capac- 
ity of the watershed, the ponds and the ground waters to some extent, 
and those waters all contain their share of iron as they have passed 
over the vegetation and through the soil, so that the iron seems to 
be merely a function of the quantity of water. So far as we can show, 
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for every gallon of water there is a certain amount of iron contributed 
by the watershed. I find no relation whatever—no reason to think 
that there is any relation—between the digestion of organic matter 
in the bed of the stream and the iron content of the Ware River.” 


Waste Treatment. Although the Otis Company’s wastes were, 
except a small amount of relatively harmless liquid, discharged into 
the sewer system of the town of Ware, which discharged into the river 
below the village, it was claimed by the petitioner that such a method 
of disposal might at any time be denied by the town and that the 
petitioner, therefore, had a just claim for waste treatment. 

The petitioner’s’ sanitary engineer expert testified that, in the 
event that the town did order the company’s wastes out of the sewer 
system, treatment would be required under either pre-diversion or 
post-diversion conditions; that the pre-diversion plant would cost 
$21,500; and that the required post-diversion plant would cost 
$38,000 more, including capitalized operation and fixed charges at 
$22,800 and $200 for land. 

The Commonwealth denied necessity for waste treatment, its 
experts giving the basis for their opinions that has already been re- 
ported herein. 

Counsel for the petitioner, in his argument, summed up the 
claims as follows: 


Ware Mills—water-power damage $ 75,000 
process-water treatment 132,000 
waste treatment 38,000 


Total $245,000 plus interest 


Palmer Mills—water power $ 33,000 plus interest 
The amounts awarded, which included 20.3% interest, were: 
Ware Mills $162,699.97 
Palmer Mills $ 29,698.00 


With interest deducted these figures as of March 20, 1931, are 
about as follows: 


Ware Mills $135,245 
Palmer Mills $ 24,686 
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The Ware Valley Manufacturing Company Case 


This case was tried in Northampton before Superior Court Judge 
George F. Leary and a jury, May 18 to June 16, 1936. It was the 
fifth in the series of trials and the last case of a mill situated on the 
Ware River. 


The Ware Valley Manufacturing Co. owned and operated a 
knit-goods factory on the Ware River at Ware, immediately down- 
stream from the Otis Company’s Ware plant, upstream from the 
Ware plant of the George H. Gilbert Manufacturing Co., and directly 
across the stream from the plant of the Ware Woolen Co. It owned 
half of a masonry dam and was entitled to half of the flow of the 
stream. The other half of the privilege was owned by the Ware 
Woolen Co. Water was used for developing power and for washing, 
bleaching and dyeing. Process wastes were discharged directly into 
the river. The mill had 257 knitting machines. 


Claims were made for water-power, process-water and waste- 
treatment damages. The Commonwealth admitted water-power dam- 
age but denied any pollution damage. 


The water power had an average head of about 16 ft. The wheels 
were two in number, mounted on a common shaft, driving a 240-kw 
generator by a belt. One wheel had a rated capacity at 16 ft head 
of 203 hp discharging 140 cfs of water; the other, 154 hp and 106 cfs. 
The mill load was less than the combined capacity of the wheels. 


The petitioner and the Commonwealth each put on one expert 
on water power. The petitioner’s expert testified to a damage of 
$27,600; the Commonwealth’s expert to $6,000. Although both ex- 
perts valued the power lost by diversion at $0.015 per kilowatt-hour, 
they differed widely in assumptions as to utilization and in rates of 
capitalization, and the petitioner’s expert figured on a redevelopment 
to greater capacity, which the Commonwealth’s expert testified would 
not, in his opinion, be economically feasible. 


The petitioner’s expert arrived at his figure by assuming a 108- 
hour week, with mill load equal to the capacity of the existing water- 
power plant, obtaining an average annual loss of 82,000 kwh, worth, 
at $0.015 per kilowatt-hour, $1,230, which he capitalized at 5%, 
getting a figure of $24,600, to which he added $3,000—his estimate 
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of the additional loss with a redeveloped plant (15,900 kwh at $0.015, 
capitalized at 8% )—and arrived at a total of $27,600. 

The expert of the Commonwealth put in evidence several esti- 
mates, based on different assumptions as to hours of operation and 
power load, using rates of capitalization varied to suit the degree of 
speculation involved in each assumption. His figures ran from $900 
on the basis of the mill load as it existed in 1931, which was mate- 
rially less than the capacity of the water-power plant, operating 2,400 
hours per year daytime at full load and 3,000 hours per year night- 
time at half load, for which case he used a rate of capitalization 
of 5%, to $7,000 on the basis of a mill load equal to the capacity 
of the water-power plant, operating 2,400 hours days and 3,000 hours 
nights at full load, for which he used a capitalization rate of 12%. 
He gave other estimates, based on other assumptions, which lay be- 
tween these figures. 

In connection with the process-water and waste-disposal damage 
claims the petitioner employed two expert witnesses—one a textile 
chemist, the other a sanitary engineer. 

The chemist testified to the amount of water required for process- 
ing and the permissible amounts of iron therein. The sanitary engi- 
neer testified to the average iron before diversion and predicted an 
increased average iron after diversion, the pre-diversion value being 
less than the limit set by the chemist and the predicted post-diversion 
value greater. The necessity for process water having thus been estab- 
lished, the sanitary engineer introduced a plan of a water-filtration 
plant, which he estimated would cost $10,500 to build and $16,620 
to maintain and operate (estimated annual costs capitalized at 5%), 
or a total of $27,120 process-water damage. 

However, cross-examination of the chemist brought out the fact 
that iron in the past—that is, pre-diversion—during low-water con- 
ditions had been consistently in excess of 0.5 ppm (the limit set by 
the chemist) and, furthermore, witnesses introduced by the Common- 
wealth showed that the Otis Co. when operating the Ware Valley 
Manufacturing Co. plant (the petitioner had purchased the knit-goods 
plant and business from the Otis Co.), had been obliged to filter the 
river water before use and that the petitioner was purchasing town 
water for bleaching. These facts seemed to have disposed of the 
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process-water claim, since the sanitary engineer admitted on cross- 
examination that it would cost no more to build and operate a filter 
after diversion than it would before. 


But before passing on to consideration of the waste-treatment 
claim, it should be recorded that the petitioner’s expert made no 
attempt to make a quantitative separation of natural and industrial 
pollution, proceeding merely on his statement that, in his opinion, 
substantially all of the iron in the river (average 0.48 ppm before 
diversion) came from natural sources. In answer to a question, “will 
you tell us the computation which you did make, if you did make one, 
to determine the amount of iron that came from natural pollution and 
that which came from artificial’, he replied, “I used the figures of 
the State Department of Public Health as representing, and it is my 
opinion that they do represent, the iron from natural sources.” 


In connection with the waste-disposal claim the sanitary engineer 
testified that, in his opinion, the post-diversion condition of the river 
below Ware would be worse than the pre-diversion condition, which 
he described as being critical at times, and that, inasmuch as the 
Ware Valley Manufacturing Co. contributed to the pollution causing 
these conditions, it would be held responsible and that its wastes 
should be treated because of diversion. He submitted a plan of a 
waste-treatment plant, which he estimated would cost $10,260. The 
estimated capitalized cost of maintenance and operation of this plant 
was $11,060, bringing the waste-disposal damage claim to $21,320. 

This testimony was disposed of by showing the actual contribu- 
tion of pollution from the Ware Valley Manufacturing Co. to be very 
small—in the neighborhood of 8 lb per day—and bringing out the 
fact that the sanitary engineer himself had testified in the Ware 
Woolen Co. case that the river after diversion could satisfactorily 


dispose of wastes in amounts several hundred times those of the 
petitioner. 


The process-water and waste-disposal claims seemed to have been 
so completely nullified by the cross-examination of the petitioner’s 
experts that counsel for the Commonwealth decided not to put on any 


sanitary engineer or other pollution expert, and the low verdict seems 
to have justified that decision. 
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The petitioner’s claims, as summarized in the argument of coun- 
sel, were as follows: 


Water-power damage $27,600 
Process water 27,120 
Waste. treatment 21,320 


(as of March 20, 1931) $76,040 


He called it $76,000 
21% interest 15,960 
Total claim $91,960 


which was claimed to be the difference in fair market values pre- and 
post-diversion. 

As has been stated, the Commonwealth denied that there was 
any necessity for either process-water or waste treatment, but ad- 
mitted water-power damage of $6,000 as of March 20, 1931. The 
total admission as of the date the case went to the jury was, there- 
fore, $6,000 plus 21% interest, or a total of $7,260. 

The verdict was $17,765.22, which was $14,682 as.of March 20, 
1931, plus 21% interest. 

It is, of course, futile to try to determine how a jury arrives at 
its award, but in this case it seems probable or evident that the pollu- 
tion claims’ were discarded and that the award represents some kind 
of a compromise of the figures of water-power damage testified to by 
both sides. 


Arthur W. Holbrook—Beaver Lake Case 


This case was tried in Hampshire County Superior Court, 
Northampton, June 29 to July 23, 1936, before Judge George F. Leary 
and a jury. It was the sixth case tried. 

Arthur W. Holbrook owned Beaver Lake, an artificial pond on 
Beaver Brook about 2 miles below Quabbin Dike. He claimed to be 
developing the pond and its shore properties for recreational use. It 
was claimed that the construction of the dike, cutting off about 
1.6 sq mi of the drainage area of the brook, would result in impair- 
ment of the quality of water in the pond—algae, etc.—causing great 
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damage to his property. The claim was for $63,000. The Common- 
wealth denied any damage. The award was $9,660. 


Ludlow Manufacturing Associates—Ware Diversion Case 


This, the seventh case tried, was before Superior Court Judge 
George F. Leary and a jury, in Springfield, November 16, 1936, to 
December 22, 1936. 

The Ludlow Manufacturing Associates, a voluntary trust, which 
has since been reorganized as a corporation under the name of Ludlow 
Manufacturing and Sales Corp., owned and operated a mill situated 
on the Chicopee River in Ludlow, Mass., manufacturing jute and 
hemp products, which mill is one of several owned by the company. 
Its property on the Chicopee River included two hydro-electric plants: 
one at Ludlow, appurtenant to the mill property; the other at Red 
Bridge, about 6 miles upstream from Ludlow. The power generated 
at both plants was used in the mill. 

These plants, being located on the Chicopee River, are affected 
by both the Ware and the Swift diversions, but this case concerned 
only the Ware diversion. The claim for damage by the Swift diversion 
was tried later, in 1944, and retried in 1948, both of which trials are 
recorded hereinafter. 

No claim was made for pollution damages. That there was water- 
power damage was admitted by the Commonwealth. 

Pertinent data as of the time of the Ware diversion, March 20, 
1931, are as follows: 





Ludlow Red Bridge 
Drainage area—sq mi 666 644 
Head—ft 41 48 
Pondage (3-ft draft)—million cu ft 12 21 
Installed generating units: 
Kilowatts (exciters omitted) 2* at 1,600 3 at 1,000 
> at Sa 1 at 1,800 
1 at 200 
Total kilowatts 3,550 : 5,000 
Water-wheel capacity (exciters omitted): 
Horsepower 2 at 2,600 3 at 1,650 
l at 550 1 at 3,000 
lat 296 
Total wheel horsepower 5,750 8,246 
*At the Ludlow plant. provision had been made in the original construction (1919) for a third 


1,600-kw unit, which had never been installed. 
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Both hydro plants generated 3-phase 40-cycle current at 11,500 
volts, delivering energy to a distributing station at the mill. Power sold 
or purchased passed through a 40-cycle/60-cycle frequency changer, 
rated at 1,000 kw. Auxiliary steam station contained one 2,500-kw 
steam turbine and one 2,000-kw steam turbine. 


The combined capacity of the two hydro plants was greater than 
the mill load, which averaged 3,800 to 4,000 kw and had reached a 
maximum of 6,800 kw in 1923 (testimony of the superintendent of 
power and mechanical and engineering departments). A portion of 
this surplus power during a period of about 11 years had been sold 
to the Turner’s Falls Power and Electric Co. at $0.005 per kilowatt- 
hour, after conversion from 40 to 60 cycles. This purchase of power 
had been discontinued by the power company in 1932, because at 
$0.005 per kilowatt-hour it was no longer profitable (testimony of the 
general superintendent of the Turner’s Falls Power and Electric Co.). 
In 1936, in order to utilize the surplus hydro power, a 3,000-kw 
electric boiler was installed and the steam generated by it was used 
for manufacturing and heating, a saving in coal being thereby effected. 


The petitioner put on two hydro-electric experts, who testified to 
a value of the power lost by diversion of $83,000 and $80,000, re- 
spectively. The Commonwealth also put on two hydro experts, who 
testified to $30,000 and $25,000, respectively. The Commonwealth 
also put on a steam-engineering expert, who testified to the cost of 
power generation by steam and to the value of coal savings effected 
by the use of the electric boiler. 


The first expert of the petitioner estimated the value of the power 
lost by diversion on two bases, namely: 


(1) Sale of all power generated at the Ludlow hydro station, 
with the mill load carried on Red Bridge and surplus power at that 
plant also sold—estimated capitalized value, $71,370. 

(2) Sale of all hydro power generated at both plants to a public 
utility—estimated value, $94,650. 

The expert’s estimates on these bases are given in the following 
tabulations. He testified that, in his opinion, the value of the power 
diverted was about the mean of these two estimates or $83,000. 
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Basis 1—Mill load on Red Bridge, with surplus “night” power 
sold up to capacity of frequency changer; all power generated at 
Ludlow plant sold. Mill load assumed 5,000 kw 80 hours per week. 











Average Rate of 
kwh capitali- Capi- 
diverted Unit Yearly zation talized 
yearly value value (%) value 
Generating Equipment as of 1931 
Red Bridge—mill use 117,000 $0.0089 $1,042 
Red Bridge—surplus 58,000 0.002 116 
$1,158 5 $23,160 
Ludlow 236,700 0.005 1,183 6.5 18,200 
Capitalized value of power di- 
verted, based on equipment 
in place in 1931 $41,360 
Additional Loss if Capacity of 
Both Red Bridge and Lud- 
low Plants Increased 
Red Bridge 
(5,000 to 6,300 kw) 141,800 $0.004 $ 562 
Ludlow (1,760 kw added) 369,300 0.005 1,846 
$2,408 8 30,010 
Total estimated value of 
power diverted $71,370 


The second hydro-electric expert put on by the petitioner testified 
that he had based his estimates of power lost by diversion upon plant 
capacities at both Red Bridge and Ludlow which were economically 
feasible—that is, upon capacities greater than had been installed but 
which could be developed without changes in buildings or waterways. 
On this basis, he estimated that there would be an average annual 
loss of power caused by the authorized Ware diversion of 777,000 kwh 
at Red Bridge and 719,000 kwh at Ludlow—a total of 1,496,000 kwh 
at the two plants. These estimates did not consider the mill load or 
any other market for the power, but represented the reduction in 
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Basis 2—All power sold to a public utility—85% utilization fac- 
tor—conversion 40 to 60 cycles. 


Average Rate of 
kwh capitali-  Capi- 
diverted Unit Yearly zation talized 
yearly value value (%) value 


Generating Equipment as of 1931 


Red Bridge 465,800 
Ludlow 236,700 


702,500 $0.005 $3,513 6.5 $54,050 


Additional Loss if Capacity of 
Both Plants Increased 
Red Bridge 
(5,000 to 6,300 kw) 280,900 
Ludlow (1,760 kw added) 369,300 


650,200 $0.005 $3,251 8 40,600 








Total estimated value of 
power diverted $94,650 


power which could have been developed by the redeveloped plants. 
This lost power he valued at $0.004 per kilowatt-hour and, capital- 
izing at 7%, arrived at a figure of $85,480. This was on the basis of 
purchase of the entire block of power by a public utility. Then “in- 
stead of the entire energy loss being sold at 4 mills, that 80 per cent 
of it, which in my opinion is the proportion which could reasonably 
be utilized, was sold at 5 mills per kilowatt-hour” and, capitalizing 
that at 7%, he arrived at the same figure, $85,480. He then said: 
“Those were simply computations to guide my judgment. . . . There 
are certain elements involved in the determination of the value of the 
loss which cannot be taken into account precisely by any system of 
mathematical computation. Making allowance for those elements, I 
arrived in my judgment at a figure of $80,000.” 

The first hydro expert put on by the Commonwealth gave esti- 
mates of the value-ef~pewer lost by diversion on three bases (which 
he referred to as “‘schedules”) as follows: 
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Schedule A. Power used for driving the mill, on the assumption 
of a mill load of 5,000 kw (day load) 2,500 hours per year and 600 kw 
(night load) 3,750 hours per year, with surplus power sold up to 
1,000 kw, the rated capacity of the frequency changer. Generating 
capacity as existing in 1931. 

Under this schedule he found no power lost by diversion. 

Schedule B. Power used for driving an enlarged mill, based on 
a mill use of 9,000 kw (day load) 2,500 hours per year and 1,000 kw 
(night load) 3,750 hours per year, with surplus power sold up to the 
capacity of the generating equipment, which was assumed to have 
been increased over that existing in 1931 by the addition at the Ludlow 
plant of another 1,600-kw unit, for which provision had been made 
in the original construction, and at Red Bridge the installation of an 
1,800-kw unit in the location of one of three 1,000-kw units in place 
in 1931 (this change had actually been made in 1934). 

Under this schedule he found: 


day power diverted—18,000 kwh, which he valued at $0.008 
or $144 per year; 
surplus power diverted—161,000 kwh, valued at $0.005 or 
$805 per year. 
Thus he found a total yearly loss of $949, which he capitalized at 
8%, arriving at a figure of $11,850, which he rounded out to $12,000. 

Schedule C. Sale of all power, with continuous operation, 75% 
utilization factor and redevelopment of generating capacity as in 
Schedule B. 

On this basis he found 1,137,000 kwh diverted, which he valued 
at 31/3 mills ($0.00333) per kilowatt-hour, obtaining an estimated 
yearly loss of $3,790, which he capitalized at 12%, arriving at a 
figure of $31,600. 

The foregoing estimates were based on diversions occurring the 
year round. He testified that the figures for diversion only during 
the eight months permissible under the War Department restriction 
would be about 20% less. 

The other expert hydro witness put on by the Commonwealth 
testified that, in his opinion, the fair value of the power lost by diver- 
sion was $30,000, based on consideration of estimates made by him 
on five different bases as follows: 
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Case 1.—Hydro plants as in 1931; mill load 5,000 kw days and 
1,000 kw nights and week-ends; surplus day power up to 1,000 kw 
sold. 

Under this case he found 2,758 kwh lost to night operation of 
mill—at $0.01 per kwh = $27.58 per year—capitalized at 5% = 


pee 


$552, capitalized value of power lost. 

Case I].—Hydro plants as in 1936 (i.e., after replacement of a 
1,000-kw unit at Red Bridge with a modern 1,800-kw unit in 1934); 
mill load 6,000 kw days and 1,000 kw nights; all surplus power sold. 

His estimated loss—capitalized—$35,815. 

Case I1]—Hydro plants as in Case II; mill load 8,000 kw days 
and 1,000 kw nights; all surplus power sold. 

His estimated loss—capitalized—$35,982. 

Case 1V.—Hydro plants as in Case II; public-utility use, all 
power sold. 

His estimated loss—capitalized—$31,216. 

Case V.—Hydro plants redeveloped to a combined capacity of 
about 12,645 kw (i.e., same as Case II with the addition of a 1,600-kw 
unit at Ludlow); public-utility use, all power sold. 

His estimated loss—capitalized—$4 1,570. 

In his direct testimony this witness did not, except in Case I, 
state the values per kilowatt-hour which he used or his rates of capi- 
talization. In cross-examination he said that he had valued power 
used by the mill—both day power and night power—at $0.01 per 
kilowatt-hour, surplus day power sold at $0.005 per kilowatt-hour, 
and surplus night power sold at $0.002 per kilowatt-hour in all cases 
and, in all cases, had used a capitalization rate of 5% for all mill 
power and surplus day power sold and 8% for surplus night power 
sold. Furthermore, his separation of day- and night-power kilowatt- 
hours was based on the use of pondage to concentrate flows so far as 
possible into day hours, which he took at 8 1/3 per day—SO hours 
per week. 

The verdict was $52,275, which included 23% interest from 
March 20, 1931. Thus the award as of the date of diversion was 
$42,500. 
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National Scale Corporation Case 


This case was tried in Hampden County Superior Court in 
Springfield before Judge George F. Leary and a jury January 4-15, 
1937. It involved the Ware diversion only. 

The property involved was located on the north bank of the 
Chicopee River, below the dam of the Chicopee Manufacturing Corp., 
and included a dam, canal, water wheel and manufacturing buildings. 
The only water coming to the petitioner’s dam was that which spilled 
over the Chicopee Manufacturing Corp. dam plus a small amount; 
estimated at 6 cfs, which the Lamb Knitting Machine Co. was entitled 
to draw from the Chicopee Manufacturing Corp. canal on the south 
side of the river, which small draft was discharged into the pond 
behind the National Scale Corp. dam. The rest of the water diverted 
into the Chicopee Manufacturing Corp. canal was returned to the 
river below the National Scale Corp. dam. 

Originally a part of the holdings of the Chicopee Manufacturing 
Corp., the petitioner’s property was deeded by the former to one of 
the latter’s predecessors in 1898. This deed and the deeds recording 
all subsequent changes of ownership specifically excluded any and 
all riparian rights in the river from the property transferred. Hence, 
the Commonwealth claimed that the petitioner, possessing no riparian 
rights, had no claim to diversion damage, unless it could prove pre- 
scriptive rights to the water, and the judge so instructed the jury. 
Material pertinent to the establishment of prescriptive rights was put 
in evidence and argued. 

The jury was out about seven hours and then brought in a verdict 
for the Commonwealth. The petitioner’s expert had testified to an 
estimated damage of $10,960. It is to be presumed that the jury 
found no proof of adverse possession, but it may be noted that the 
evidence as it appears in the transcript seems to be inconclusive as 
to the existence of any damage, even had there been any prescriptive 
right acquired. The Commonwealth denied it. No petition was sub- 
sequently filed claiming damage due to the Swift diversion. 


The Boston Duck Company Case 


The trial of this case was before Superior Court Judge William 
A. Burns and a jury in Springfield, Hampden County, February 12 
to April 12, 1940—a period of nearly 9 weeks. 
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The mill owned and operated by the Boston Duck Co. was 
located at Bondsville, on the Swift River, about 6 miles downstream 
from Winsor Dam. It was a cotton-weaving and finishing plant, in- 
volving bleaching and dyeing, using river water for processing and 
the stream for the disposal of wastes—kier liquors, dye-house effluent 
and domestic sewage. 

The damage claims of the Boston Duck Co. covered water power, 
process water and waste treatment. Water-power damage was admit- 
ted by the Commonwealth; necessity for process-water or waste treat- 
ment was denied. 

Water Power. The water-power development consisted of a 
masonry dam, about half a mile above the mill, with a canal leading 
to the mill and to a hydro-electric station, using 546 cfs at 23 ft head 
and containing three 240-kw vertical units and a small exciter unit; 
a second dam below the mill, with a canal leading to a hydro-electric 
plant, equipped with 2 pairs of wheels rated at 302 hp per pair, 
requiring 167 cfs per pair at 20 ft head, driving a 320-kw generator; 
and a third station with one 283-hp wheel, driving a 300-kw generator 
(obviously of much greater capacity than the wheel), and one 52-hp 
wheel, driving a 30-kw generator, both drawing water from the canal 
from the upper dam under 20 ft head. 

An auxiliary steam plant, which also supplied process steam to 
the mill, was equipped with a 1,000-kw steam-turbine generator unit 
and a Corliss compound engine, direct-connected to a 600-kw 
generator. 

The petitioner employed three expert witnesses to testify to the 
water-power damage. The first of these witnesses testified that the 
reproduction cost of the existing development was, by his estimate, 
$606,903, and the depreciated reproduction cost, $354,970; that, in 
an average year, based on the power requirements of the mill as it 
was operating during a certain week, the existing hydro developments 
would deliver 3,650,000 kwh before diversion and 250,000 kwh after 
diversion; and that the diminution in value of the developed water 
power was, in his opinion, $535,000, to which he added $8,000 for 
potential undeveloped capacity destroyed by diversion, his total water- 
power damage thus being $543,000. The other two hydro-power ex- 
perts of the petitioner gave figures of $552,200 and $580,000. 
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The petitioner also put on a steam-power expert, who reported 
in great detail estimates of the cost of steam for power, processing and 
heating, before and after diversion, the latter condition involving addi- 
tions to and remodeling of the existing steam plant. He estimated the 
additional annual cost of steam brought about by diversion to be 
about $24,500. This figure was not capitalized. 

The Commonwealth put on one hydraulic engineer, who testified 
to the amount of power which he estimated might have been developed 
before diversion in an average year on the basis of an 8-hour, 5-day 
week, 1,876,000 kwh; on a 12-hour, 5-day-week basis, 2,505,360 kwh; 
and on the basis of a 16-hour, 5-day week, 3,070,080 kwh. He stated 
that he was not a steam engineer and did not know what it would 
cost to replace this power by steam. 

The Commonwealth also put on a steam engineer, who testified 
that with certain changes in the steam turbine and the replacement 
of a pipe to supply steam, extracted from the turbine, for process 
purposes, which pipe had been demolished in the flood of 1936 and 
never replaced, it would have been cheaper before diversion to produce 
all power in the steam plant, and to obtain process and heating steam 
by extraction from the turbine, than to produce it in the combination 
of steam and hydro plants and use live steam for processes and heat- 
ing. In that case the hydro power would, he testified, have been a 
reserve against breakdown in the steam plant. 

To provide a reserve under post-diversion conditions, when the 
hydro would no longer be in reserve, this witness would install in the 
existing boiler and turbine house a 750-kw non-condensing turbine 
at a cost of $48,600, with an estimated annual operating cost (labor, 
supplies, depreciation, insurance and taxes) of $4,587, which expense, 
he pointed out, would be more than covered by the elimination of 
$11,000 in operating costs of the hydro plants testified to by one of 
the petitioner’s witnesses. 

The Commonwealth thus put in only this figure of $48,600 for 
water-power damage. Other hydraulic experts had been employed by 
the Commonwealth but counsel decided to omit their testimony; to 
combat the pollution-damage claims with expert testimony denying 
such damage; and to rely on real-estate experts to testify to fair 
market values both before and after diversion on the basis of no 
pollution damage. 
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Process-Water Damage. This case came to trial early in Febru- 
ary, 1940. The actual diversion of the Swift had begun on August 7, 
1939, only 7 months earlier. Hence, no reasonable time had elapsed 
for the determination of the effect of diversion upon the quality of 
water at Bondsville. 

The Agent of the Boston Duck Co., residing in Bondsville and 
previously superintendent of the bleachery for 7 years, testified that 
the mill had no trouble with the water before August, 1939; that the 
water was not as good after diversion; that cloth had been stained 
after diversion; that these stains could not be removed, although 
formerly any stains occurring were easily taken out; that black stains 
were first noticed about August 12 or 14, 1939; and that, because of 
stains, 30,000 to 50,000 yards had been sold at “off price.” 

The chief chemist of a large cotton-finishing plant, called by the 
petitioner, testified that he had analyzed samples of Boston Duck Co. 
cloth with stains and found iron and manganese in the stains but 
none in the cloth itself. He explained in detail the process of bleach- 
ing cloth and the chemical reactions occurring at various stages of 
the process which would produce stains, if iron or manganese were 
present in the water. He placed the safe limit of iron and manganese 
in the water at 0.5 ppm. He also put in evidence analyses of sand, 
taken from the filters used by the Boston Duck Co. in its bleachery, 
which showed both iron and manganese. 

A gentleman, who had previously served as resident chemist at 
Scituate Reservoir of the Providence, R. I., water supply, testified as 
to analyses for color, iron, manganese, carbon dioxide and various 
other constituents which he had made of the water of that reservoir, 
the site of which, like Quabbin Reservoir, had not been stripped of 
its top soil before filling. These analyses showed bad bottom waters, 
containing iron and manganese. He compared the soil at Quabbin 
with that at Scituate, finding them similar, and predicted that the 
bottom water at Quabbin during the filling period would contain iron 
in excess of 4 ppm and manganese in excess of 1 ppm and that, for 
a period of at least 10 years after filling, the iron and manganese 
would exceed 1 ppm and that this amount would produce stains on 
cloth in a kier. . 

His testimony, intended to predict bad water from Quabbin at 
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Bondsville—water unfit for use in kiers—was considerably damaged 
by confronting him with the diary of the late Frank E. Winsor, Chief 
Engineer of the Commission, in which he had recorded that on a 
certain date he had lunched with the witness, and that the witness 
had told him that the mills below Scituate Reservoir had never had 
a complaint and that the water which they received was unquestion- 
ably better than before diversion. This the witness admitted. 

The star witness on pollution damages put on by the petitioner 
was the same gentleman who had served so effectively for petitioners 
in other cases. He described Quabbin Reservoir and the works for 
releasing water to the Swift River, including a baffle constructed for 
the purpose of making it impossible to draw bottom water. He ex- 
plained how, because the reservoir site was not stripped, the bottom 
water would be devoid of oxygen, and high in color, carbon dioxide 
and iron and manganese in solution, dissolved from the soil by the 
carbon dioxide. He described the turnover of spring and fall, when 
the bottom water rises to the top and becomes diffused throughout 
the body of the reservoir, and how, when this occurs, the iron and 
manganese in solution are precipitated by oxygen and sink back to 
the bottom in insoluble form, to be again dissolved by the carbon 
dioxide and again lifted by the next turnover. Water drawn to the 
Swift River, though not drawn from the bottom of the reservoir, 
would, he claimed, contain iron and manganese during the periods 
of turnover. 

This witness testified that there would be self-purification of the 
stream between Winsor Dam and Bondsville by reoxygenation and 
sedimentation, accompanied by a tendency for the iron and manganese 
in solution to precipitate by oxidation, the manganese requiring more 
time for this process than iron. He then testified that manganese 
remaining in solution when it reached Bondsville would be precipi- 
tated in the kiers in the bleachery, in the presence of caustic soda 
used in the boiling process, and that this precipitated manganese 
would produce stains. 

The lack of scour in the Bondsville pond after diversion was 
pointed out and it was claimed that dissolved-oxygen determinations 
indicated the formation of carbon dioxide there, which would produce 
iron and manganese, and he predicted that iron and manganese would 
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show an increase in the summer to follow. He made this statement: 
“T would expect an impaired quality of water as regards process pur- 
poses at the Boston Duck for the period of years during the filling 
of the reservoir and for a number of years thereafter”. 

This witness stated that the existing filters would not remove 
iron and manganese “to any appreciable extent”; that chemical treat- 
ment would be required prior to filtration; and that he would recom- 
mend a rapid-sand filtration plant, consisting of aeration, chemical 
treatment, sedimentation and filtration through sand beds of adequate 
capacity. 

He estimated that such a plant would cost $101,375; that it 
would be needed for 20 years; and that it would cost $6,760 per year 
to operate it continuously, or $2,250 per year if operated 4 months 
per year. 

He figured the present worth of 20 years’ operating costs at 
$6,760 per year, capitalized at 5%, to be $84,500. This amount 
added to the construction cost, gave a total estimated cost of process- 
water treatment necessitated by diversion of $185,875. This was his 
maximum figure. He also gave a minimum figure, based on a treat- 
ment plant of less capacity, of $103,300. 

The Commonwealth was well prepared for the defense against 
the process-water damage claim and presented a very strong case. 
Its first expert witness on this phase of the case was a professor in 
charge of the Department of Chemistry and Dyeing of one of the 
country’s leading textile schools. This witness testified that iron stains 
are practically always due to rust from contact with iron equipment 
used in the processes; that the iron in water is usually very small 
and plays an insignificant part in the staining of textiles; that the per- 
centages of iron and manganese in the materials processed is usually 
much higher than in the water; and that the same is true of the 
chemicals and dyes used, in support of which he presented analyses 
of cloth and of caustic soda. 

With reference to the stained cloth put in evidence by the peti- 
tioner, this witness stated that he had examined the stains with a 
microscope and other special instruments, and that they “appeared 
to be a common, ordinary, dirty kier stain” and were not caused by 
manganese in the water. He then reported extensive laboratory tests 
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which he had made in the bleaching and dyeing of various goods, 
using water with varying percentages of iron and manganese, up to 
3.18 ppm of iron and manganese combined. The samples used in 
these laboratory tests were put in evidence. His evidence concluded 
with a statement that, in his opinion, water containing up to 3 ppm 
of iron and manganese would have no effect in bleaching cotton 
goods and up to 2.12 ppm on the dyeing of pastel shades in wool. 

Another expert put on by the Commonwealth was the chief 
chemist of a large finishing company, who corroborated the testimony 
of the previous witness in regard to iron in commercial chemicals 
and dyes, and reported removing a sample stain on Boston Duck Co. 
cloth by removing the starch by a simple process and washing, con- 
cluding “that the spot was some kind of soil, which is simply another 
word for a dirty spot, acquired by rubbing against something some- 
where in the process, that it was there before the goods were starched 
and should have been removed before they were starched. It was 
bleached and dyed in and so became imbedded in the fabric’. 

This witness also reported a full-size commercial test on 10,000 
yards of 38-inch cloth, in which the water in the kier boil contained 
3.1 ppm of iron and manganese (2.1 ppm iron and 1.0 ppm man- 
ganese). He had made this test recently for the express purpose of 
substantiating his opinion that such a percentage of iron and man- 
ganese would be harmless. Large samples of the cloth before being 
put into the kier, after boiling and washing, and after bleaching were 
put in evidence. The witness said the finished goods were ‘“commer- 
cially perfect.” 

The Commonwealth also put on another textile chemist, who had 
formerly been employed by the Otis Co. at Palmer Mills but who, 
at the time of the trial, was employed by another large cotton mill. 
This witness testified that in his present employment his company 
had trouble at times with stains on bleached goods, but always from 
oil or from contact with dirty surfaces. He did not recall any stains 
traceable to water. He described and reported the results of four 
laboratory tests on cotton sheeting, which he had made to test the 
effect of various percentages of iron and manganese in the water in 
the kier boil, and further tests to note the effect of iron and man- 
ganese on dyeing. The maximum iron and manganese used in the 
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kier-boil tests was 1.56 ppm and in the dyeing tests, 2.90 ppm. Sam- 
ples of the cloth used in the tests, taken both before and after treat- 
ment, were put in evidence. They showed no detectable defects after 
treatment. 

This witness also stated that in his experience as chemist at 
Palmer Mills, where the river contains iron in amounts exceeding 
2 ppm at times [he referred to 74 analyses in evidence, covering a 
period of 9 years, in which 29% showed iron in excess of 1 ppm and 
16% showed iron over 2 ppm], no trouble had been experienced in 
dyeing due to iron in the water. 

The final witness appearing for the Commonwealth was the 
scholarly professor who had served in most of the cases previously 
tried and who has been referred to as the river-pollution expert. His 
testimony consisted largely of reporting extensive tests, made under 
his direction, on soil samples from the site of Quabbin Reservoir, 
with a view to determining the probable extent and rapidity of the 
solution of iron and manganese during and after the filling of the 
reservoir; of reporting field tests to determine the rate at which iror 
and manganese in solution will precipitate out in a stream; and of 
discussing an extensive series of analyses of samples of Swift River 
water, collected daily at Winsor Dam, at Bondsville and at two inter- 
mediate points over a period of about 6 months, immediately pre- 
ceding the trial. 

His conclusions may be summed up as follows: he predicted that 
during the fall of 1940 (the case was being tried in the spring of 1940, 
following commencement of diversion in the previous August) the 
iron and manganese in the water released at Winsor Dam would not 
exceed 2 ppm; the water at Bondsville in 1940 would not contain 
over 1 ppm of these elements; the color in 1940 would not’ exceed 
that of the past; the water released in the fall of 1941 would not 
contain iron and manganese in excess of 1 ppm, which would be 
reduced to not over 0.5 ppm at Bondsville, and the water at Bonds- 
ville in future years would be better than in the past. 

Waste Disposal. ‘The sanitary engineer testifying for the peti- 
tioner pointed out that 90% of the water in the Swift River would be 
diverted, which, he said, would mean that, on the average, there 
would be only 10% of the water available for dilution of wastes. This, 
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while literally true, presented a distorted picture, since the low-water 
flows, which determine the necessity for waste treatment, before di- 
version were often not greatly in excess of 20 mgd at Bondsville and 
on a few days had been less. However, he testified that, although on 
the basis of 90% loss of diluting water a removal of 90% of the im- 
purities is called for, which would involve equalization of wastes, 
treatment with chemicals, filtration through sand and disposal of 
sludge, he thought as a practical matter of control of stream pollution 
that sand filtration could be omitted and that treatment consisting 
of equalization, chemical treatment, sedimentation and the disposal of 
sludge in lagoons would be sufficient. He estimated the construction 
cost of such a plant for treating the wastes of the Boston Duck Co. 
at $105,790. Adding to this capitalized depreciation and operating 
costs, he arrived at a total estimated cost of waste treatment amount- 
ing to $358,030. 

For the Commonwealth the river-pollution expert testified, ‘““Even 
assuming a restriction of the stream flow to exactly 20 mgd .. . the 
stream at N-3 (a sampling station about 2.5 miles below Bondsville) 
and at points below will never, under loads as they existed this sum- 
mer, even approach a condition of unbalance (referring to oxygen 
balance) or breaking-down of this stream”. This conclusion was based 
on a study of the stream below Bondsville, in which samples had been 
taken at stations immediately above and below Bondsville and at 
station N-3, 2.5 miles below Bondsville, at hourly intervals, 24 hours 
per day during the 5 days per week when the mill was running, over 
a period of 13 weeks. The analyses of these samples were put in 
evidence. 

Estimates of Fair Market Value. The Commonwealth produced 
a real-estate expert, who placed the fair market value of the property 
before diversion at $461,887 and after diversion at $401,841—a de- 
crease in fair market value due to diversion of $60,046. His method 
of arriving at these figures was based on rental of the property—a 
method unique in these cases but used by him in two subsequent cases. 
It gave the jury something to hang their hats on, inasmuch as it gave 
them an expert’s figures for fair market value both before and after 
diversion, and from the amount of the verdict, $62,267.43, it looks 
as though they did just that. 
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Since the jury seems to have accepted the testimony of this ex- 
pert at face value (of course there is no way of knowing that this 
was actually so), it will be outlined here. The figures given below 
are those applying to pre-diversion conditions. 

Gross income was figured as follows: 





Space rental—762,753 sq ft $86,400.00 
Sale of power to tenants— 
2,500,000 kwh at $0.0125 31,250.00 
Sale of steam for process work— 
68,500,000 Ib at $1.00 per thousand 68,500.00 
Gross income $186,150.00 


From this gross income 15% was deducted, to allow for vacan- 
cies, uncollectible rents, etc., and there remained what the witness 
called a “stabilized income” of $158,227.50. 

From this was deducted estimated annual expenses (supplies, 
labor, repairs, fuel and insurance) of hydro-electric plant, steam plant 
and buildings, totaling $79,344. The witness gave the figures for those 
items in detail, using, in part, hydro-plant costs previously testified 
to by the petitioner’s expert and steam-plant figures which he said 
had been furnished by one of the Commonwealth’s experts, who, at 
the time this testimony was given, had not yet testified. 

After deducting these expenses from the estimated “stabilized 
income’”’, there was left $78,883.50, which he said was the “amount 
that the land and the buildings and the improvements are earning, 
and this is the amount that in my opinion determines their worth.” 

From this amount he deducted estimated taxes on the buildings, 
$15,746, depreciation of $16,270.80, and expense chargeable to land 
investment (taxes and 10% return) amounting to $3,128, leaving 
$43,738.70. The depreciation given was based on amortizing the 
investment in buildings in 20 years, the sum of $16,270.80 being the 
amount which it would be necessary “to set aside’ each year, “to 
recoup the money that you invest in the buildings and improvements 
at the end of their useful life—at the end of the time in which you 
don’t think they will continue to earn this sum of money.” 

The residual annual income thus estimated, $43,738.70, was then 
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capitalized at 10% and this computation resulted in a figure of 
$437,387 for the amount which a purchaser or investor would be will- 
ing to pay for the buildings and improvements—that is, the property 
exclusive of land. To this was added the estimated value of the land, 
$24,500, the result being a figure of $461,887 which the witness said, 
in his opinion, represented the fair market value of the property before 
diversion. 


In estimating the fair market value after diversion, it was 
assumed that diversion had no effect on the quality of water in the 
river or upon the ability of the stream to take care of wastes in the 
amounts and of the quality discharged by the Boston Duck Co. 
[the Commonwealth denied any necessity for either process-water or 
waste treatment after diversion]. 

The witness carried the post-diversion figures through in the same 
way he had estimated the pre-diversion fair market value. The only 
differences in these post-diversion figures were the omission of hydro- 
plant expenses, an increase in steam-plant expenses (since, with the 
elimination of hydro power, the 2,500,000 kwh assumed to be sold to 
the tenants would have to be developed in the steam plant), and a 
reduction in the taxes and depreciation on buildings, resulting from 
the abandonment of hydro power. 

The final figure of fair market value after diversion, arrived at 
in this way, was $401,841. 

The Commonwealth also put on a second real-estate expert, who 
testified to a pre-diversion fair market value of the property of 
$375,000 and a post-diversion fair market value of $325,000, giving 
an estimated diminution in fair market value, caused by diversion, 
of $50,000. 


The jury thus had for consideration the damage claims of the 
petitioner as follows: 


Water power $543,000 to $580,000 
Process water 103,300 to 185,875 
Waste treatment 358,030 358,030 


Total $1,004,330 to $1,123,905 
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and the testimony of the Commonwealth’s two real-estate experts that 
they estimated the damage at $60,046 and $50,000, respectively. 


The verdict was $62,267; the final settlement by agreement, 
$88,423. 


Palmer Mills Swift Diversion Case 


This case was tried before Superior Court Judge Edward T. 
Broadhurst and a jury in Springfield, October 6-17, 1941. It was the 
tenth case coming to trial. 

The property involved is located on the Chicopee River and was 
therefore affected by both the Ware and Swift diversions. It was 
originally developed, owned and operated as a cotton mill by the 
Otis Co. and the Ware diversion damage was included in the trial of 
the Otis case, which has been reported herein. 

The case under discussion covered the Swift diversion damage. 
The petitioner was Palmer Mills, Inc., a corporation the stock of 
which was owned indirectly by the same parties which had come into 
possession of the Boston Duck Co. 

The Palmer Mills property consisted of a group of mill buildings 
and a hydro-electric plant, located about half a mile downstream from 
the mill, with an electric transmission line connecting the two. The 
mill buildings were unoccupied at the time of diversion and at the 
time of the trial, and had been allowed to deteriorate. The hydro 
plant was operated by Palmer Mills, Inc., and the power generated 
was sold to the New England Power Co. under a contract which pro- 
vided a payment of not less than $1,000 per manth and $0.002 per 
kilowatt-hour for all power in excess of 250,000 kwh delivered in any 
month. 

Data regarding the hydro plant will be found under the report 
on the Otis case. There had been no change in generating equipment 
between the time of the Ware diversion and that of the Swift diversion. 

As compared with most other cases this case was brief, lasting 
less than two weeks. The petitioner put on only four witnesses—two 
lay witnesses, to put in basic data, and two water-power experts. The 
Commonwealth put on two real-estate experts and no other witnesses. 
The petitioner tried its case on the basis of divorcement of the hydro 
plant from the mill property, putting in figures of fair market values, 
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pre- and post-diversion, of the hydro plant alone, leaving the mill 
out of the picture entirely. The Commonwealth, on the other hand, 
gave figures covering the entire property. 

One of the petitioner’s experts placed the fair market values of 
the hydro plant as pre-diversion, $373,000, and _post-diversion, 
$150,000—a damage of $223,000. The other expert gave his opinion 
of fair market values as pre-diversion, $273,000, and post-diversion, 
$88,000—a damage of $185,000. Both figured the amount of avail- 
able power lost by diversion on the basis of 85% utilization. One 
valued all available power at $0.004 per kilowatt-hour, on the assump- 
tion of sale to a public utility; the other at $0.007 per kilowatt-hour 
for the first 2,000,000 kwh, on the basis of use of that amount by the 
mill, and $0.002 per kilowatt-hour for the remainder, presumably to 
be sold. Both experts used a capitalization rate of 6%. Each esti- 
mated the pre-diversion fair market value and obtained his post- 
diversion fair market value by deducting therefrom his capitalized 
value of the estimated loss of income plus, in the case of one witness, 
other alleged losses as noted in the following paragraph. 

This witness found a loss of prime power which, valued at $15 
per kilowatt per year, he added to the estimated value of his kilowatt- 
hour loss. He also made the claim that, because of diversion, the 
station would be overdeveloped for the available stream flow, so that 
one unit would be abandoned, when the time came for replacement, 
and its production would thus be lost from that time on—production, 
not as it existed, but at the higher efficiency of a modern unit. This 
future power loss he estimated to be 583,000 kwh per year, valued at 
$0.004 per kilowatt-hour, worth $2,332. This he capitalized at 8%, 
obtaining a future loss of $29,150. But this he claimed was not the 
total future loss. He made the additional claim that, because of the 
future elimination of one of the large generating units, the power-plant 
building would be “larger than warranted by the river” and “that 
extra investment, now (i.e., in the future) rendered useless by diver- 
sion, is an element in reduction in value’. The reduction in value on 
this score he placed at $17,000. How he arrived at this figure was 
not brought out either in direct testimony or cross-examination. This 
amount brought his estimated future loss to $46,150, which he as- 
sumed would occur 15 years after the date of diversion. Discounting 
at 6% he obtained a present (1939) value of future loss of $18,000. 
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The real-estate experts put on by the Commonwealth both esti- 
mated the fair market value of the entire property pre-diversion and 
post-diversion, both following substantially the same method of esti- 
mation as used by them in the Boston Duck Co. case. This method, 
which might be called the realtor’s method of appraisal of real estate, 
consisted of estimating a net annual income from the property, from 
rental of floor space and sale of power, and capitalizing that at a 
rate to cover return on investment, taxes and depreciation. One wit- 
ress took the investment return rate at 10%, taxes at 4% and depre- 
ciation (based on return of original investment in 20 years) at 3.72% 
—a total of 17.72%. The other witness took the investment return 
at 8%, taxes at 4.16% and depreciation at 4%—a total of 16.16%. 
The value of the land was added to the amount determined by this 
capitalization and the estimated cost of repairs necessary to make the 
buildings rentable was deducted. 


A further word regarding the Commonwealth’s case may be in 
order. The real-estate witnesses were permitted to testify as to in- 
come from the water power, because they based their figures upon 
testimony put in by the petitioner’s experts and data in evidence. The 
petitioner’s experts had testified to the available power at 100% utili- 
zation, both pre- and post-diversion. The real-estate experts took 
these figures and applied to them a utilization factor of 60%, which, 
from study of power-production records and other data in the case, 
they determined to have been the average use of available power over 
a period of years. They then evaluated this power on the basis of 
the existing contract for the sale of power to:the New England 
Power Co. 

The War Department restrictions were not mentioned in this 
case. 


The damage, as of the date of diversion, testified by the peti- 
tioner’s experts, as noted above, amounted to $223,000 and $185,000, 
respectively. As testified by the Commonwealth’s experts, it amounted 
to $21,246 and $24,000, respectively. The jury award was $84,747, 
which included 9% interest, the award as of the date of diversion 
thus being $77,750. 
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Ludlow Manufacturing Associates—Swift Diversion Case 


This case was tried in Springfield before Superior Court Judge 
Edward T. Broadhurst and a jury, November 14 to December 14, 
1944, and covered the claims of the petitioner to damages resulting 
from the Swift diversion. The Ware diversion damage had been tried 
and settled in 1936, which case has been reported hereinbefore. No 
claim for pollution damages was made in either case. The Common- 
wealth admitted water-power damage. 

The report on the Ware diversion case contains a tabulation of 
data pertinent to the water-power damage claim, including a listing 
of the power-generating equipment, as of March 20, 1931, the date 
of the Ware diversion. This tabulation holds good for the date of the 
Swift diversion, August 7, 1939, with this exception: of the three 
1,000-kw units at Red Bridge in 1931, two had been rendered in- 
operable by the removal of the wheels and the third had been replaced 
by a modern 1,800-kw unit—the net result being a reduction of the 
rated generating capacity in place at Red Bridge from 5,000 to 
3,800 kw. There had also beeen installed in 1936 an electric boiler, 
rated at 3,000 kw. 

The situation in this case was unusual in several respects. The 
company had two hydro plants, constructed for the purpose of supply- 
ing power to the mill, the combined capacity of which was greatly in 
excess of the mill load and, except during periods of low water, a 
large amount of surplus power was available. A portion of this surplus 
power had been sold during a period of 11 years (1921-1931) to the 
Turner’s Falls Power & Electric Co. at $0.005 per kilowatt-hour, 
measured on the delivery side of a frequency changer, the delivery 
capacity of which was about 1,000 kw. Power sold during this period 
averaged a little over 2,000,000 kwh per year. This outlet for disposal 
of surplus power had been closed early in 1932 by cancellation by the 
power company, because it no longer found the purchase profitable. 
In 1936 the company had installed a 3,000-kw electric boiler, to 
utilize surplus power up to its capacity for the generation of steam 
for process use and heating. Surplus power so used was testified to 
be worth about $0.0013 per kilowatt-hour, that representing the saving 
in coal effected. During the 25 years, 1915-1939, no other use had 
been made of available surplus power than that noted above. 














WARE AND SWIFT DIVERSION DAMAGES 

An additional 1,600-kw unit, for which provision had been made 
in the original construction, could be installed in the Ludlow plant 
at a reasonable cost and the two 1,000-kw units at the Red Bridge 
plant, which had been partially dismantled by removing the wheels 
in 1938, could be replaced with new units and put in service without 
great expense. 


There was, therefore, a large amount of surplus and potential 
power to be considered in evaluating the effect of diversion and here 
the realms of speculation entered. 

The petitioner’s experts took these potentialities into account, 
but the Commonwealth’s experts limited their figures to the existing 
plant equipment, claiming that, because there was no external market 
for surplus power, development of the potential power was not 
justified. 

The petitioner put on two witnesses who placed in evidence basic 
data regarding stream flow, diversions and the mill property, including 
the power plants and daily log sheets of same, and they were followed 
by an experienced building contractor, who testified to the reproduc- 
tion cost of the buildings, exclusive of the hydro plants. His figure 
was $5,139,611. He did not depreciate it. 

These witnesses were followed by two water-power experts, the 
first of whom testified to the fair market value of the hydro plants 
before and after diversion, as estimated by him on two different sets 
of assumptions, which were referred to as Case I and Case II. 

In Case I it was assumed: ,' 

(a) that both hydro plants were fully developed by the re- 
placement of two inoperative units at Red Bridge and the addi- 
tion of a third unit at Ludlow—giving a combined generating 
capacity of 11,430 kw; 

(b) that all power generated would be used to supply a mill 
or mills, assumed to be constructed on company-owned land, 
requiring 11,430 kw 80 hours per week (the average 80-hour 
mill load during the years 1932 to 1943, inclusive, was 3,458 kw); 

(c) that deficiency in water power would be made up by 
purchase from a public utility. 

The witness’ direct testimony on his Case I was brief and con- 
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sisted of his figures of fair market value of the two hydro plants as 
follows: 


Pre-diversion $2,150,000 
Post-diversion 1,328,000 
Diminution in value, or damage (Case I) $ 822,000 


Practically no further information was given by this water-power 
expert in direct testimony. He did not testify to kilowatt-hours gener- 
ated and purchased, cost of purchased power, rates of capitalization 
used and other pertinent data. Cross-examination brought out that 
about 24,000,000 kwh would be furnished by hydro and about 
22,000,000 would have to be purchased, under the assumptions of 
this Case I. 

The following question and answer from the cross-examination 
sums up Case I, as viewed by counsel for the Commonwealth: 

Q. It comes to this, doesn’t it, Mr. Witness, that in your Case No. I, in 
order to avail himself of your assumption, you are going to require a willing 
buyer, in August of 1939, to pay the sum of $2,150,000 for two certain hydro- 
electric plants, based on the further assumption that he is to provide, or will 
secure, or will find, somewhere, a mill capable of using more than three times the 
present mill load of the Ludlow plant, and for that purpose additional buildings, 
additional machinery, additional employees, in such ratio as may be reasonable 
under such circumstances, would be required, relying upon a production of 
24,000,000 kwh of electricity and requiring the purchase of 22,000,000 kwh of 
electricity per annum; is that a fair statement? 

A. Yes, sir. 


In Case II it was assumed: 

(a) that the Red Bridge plant was sold or leased for public- 
utility use; 

(b) that the Ludlow plant would be used to drive the mill 
as it existed in 1939; 

(c) that surplus hydro power from the Ludlow plant would 
be sold through the existing frequency changer; 

(d) that the remaining surplus power would be applied to 
the electric boiler; 

(e) that the Red Bridge plant was converted from 40 to 
60 cycles and that the inoperative units were replaced by new 
units; 
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(f) that the Ludlow plant remained at existing capacity and 
at 40 cycles. 


The witness described his method of estimating the fair market 
value of the hydro plants, pre-diversion, and gave his computations 
in detail. His fair market value, post-diversion, was obtained by sub- 
tracting his estimate of the value of the power lost by diversion from 
the fair market value, pre-diversion. 


In estimating the pre-diversion fair market value of the Red 
Bridge plant, the witness first figured gross annual income or value 
by placing a value of $0.004 per kilowatt-hour on the number of kilo- 
watt hours which he estimated could be developed by the enlarged 
plant, assuming a utilization factor of 85%, and adding thereto his 
estimate of capacity or prime power, valued at $15 per kilowatt per 
year. From this estimated gross annual value he deducted estimated 
annual operation and maintenance costs, taxes, insurance and depre- 
ciation. He then capitalized the remainder at 6% and deducted there- 
from the cost of adding new units in place of the two units from which 
the wheels had been removed, the cost of changing the existing units 
from 40 cycles to 60 cycles, and depreciation. The resulting figure, 
$902,814, was his estimated fair market value. Actually his testimony 
was not quite so simple, since he made separate sets of figures for the 
existing units and for the new units but, in effect, his method was 
as described. 

To estimate the pre-diversion fair market value of the Ludlow 
plant, the witness first divided the power which could be developed 
into four classes: (1) that which could be used by the mill, on which 
he placed a value of $0.0087 per kilowatt-hour; (2) surplus day 
power, sold through the frequency changer, valued at $0.005 per 
kilowatt-hour; (3) surplus night power, sold at $0.003 per kilowatt- 
hour; and (4) additional surplus power supplied to the electric boiler, 
worth $0.00135 per kilowatt-hour. From the gross annual value of 
the pre-diversion power thus obtained he deducted estimated annual 
operation and maintenance, taxes, insurance and depreciation charges, 
obtaining an estimated net annual value of $61,109, which he capi- 
talized at 6%, arriving at a figure of $1,018,483, to which he added 
$52,500 for present (1939) worth of 700 kw of prime power. From 
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this sum, $1,070,983, he deducted depreciation to 1939, amounting to 
$225,516, and obtained his pre-diversion fair market value of the 
Ludlow hydro plant—$845,467. 

The value of the power lost by diversion was estimated as 
follows: 

At Red Bridge the kilowatt-hours lost by the existing units were 
estimated and valued at $0.004 per kilowatt-hour, and the prime 
capacity value was assumed reduced by 10%. This resulted in an 
annual loss for the existing units, which, capitalized at 6%, gave a 
figure of $248,750. But the witness said that diversion made re- 
installation of the abandoned units uneconomical, so that the value 
of those abandoned units, which he had estimated to be $134,300, 
was destroyed by diversion and the total lost value at Red Bridge 
was $248,750 plus $134,300, or $383,050. 

At Ludlow he figured the value of the power diverted from each 
of the four classes of power which he had considered in estimating 
pre-diversion value and capitalized the total at 6%. To this he added 
10% of the value of pre-diversion prime power. The result was 
$297,883. 

His final figure for the value of the power lost by diversion in 
his Case II was, therefore: 


Red Bridge $383,050 
Ludlow 297,883 
Total $680,933 


The second water-power expert put on by the petitioner treated 
the determination of the value of the power lost by diversion in a 
broader manner. He figured on three bases. 
Basis 1—‘unit-price basis’’: 
Available power—both plants 


Pre-diversion, 7,310 hp at $300 $2,193,000 
Post-diversion, 5,890 hp at $250 1,472,000 
Diminution in value $ 721,000 


Basis 2—per-square-mile-per-foot-fall basis: 
Square miles drainage area diverted—186 
Fall—both plants—89 ft 
Diminution in value, 4018689 = $662,160 











272 WARE AND SWIFT DIVERSION DAMAGES 


Basis 3—replacement basis: 
Power lost at 85% utilization factor, 7,862,500 kwh 
Cost of replacing this lost power at $0.0055 = $43,244 
Diminution in value (capitalized at 6%) $720,700 


This witness testified in conclusion, “I feel that the diminution 
in fair market value was not less than $600,000”. 

Up to this point the petitioner had put in evidence the reproduc- 
tion cost of the company’s plant, exclusive of the water-power plant; 
the fair market value of the water-power plants before and after 
diversion; and the value of the power diverted, estimated on several 
different bases or sets of assumptions. A real-estate expert was then 
put on, who testified to a fair market value of the entire property, 
including the water-power plants, as 


Pre-diversion—not less than $4,100,000 
Post-diversion—not less than 3,375,000 
Difference or damage $ 725,000 


The pre-diversion fair market value, as testified by this witness, 
was composed of the following: 
Buildings $2,113,950 (the reproduction cost pre- 
viously testified to, depre- 
ciated by this witness) 


Water-power plants 1,900,000 (based on testimony of 
one of the water-power 
experts) 

Land 103,125 : 

Total $4,117,075 


which was rounded out as “not less than $4,100,000”. 

The testimony of this witness as to how he arrived at his post- 
diversion fair market value is not all clear, but it is probable, and 
seems evident, that he actually assumed that the value of the lost 
power represented the diminution in fair market value of the peti- 
tioner’s property, and that he picked a value between the figures of 
$822,000 and $680,000, which had been testified to by the first hydro 
expert, adding about 30% of the difference between these figures to 
the lesser. This value was $725,000 and the post-diversion fair mar- 
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ket value was probably obtained by subtracting that amount from 
the pre-diversion fair market value. 

The Commonwealth’s case was brief. Two water-power experts 
testified to the average annual value of power lost by diversion, each 
basing his estimate on the generating equipment as in place in 1939 
and upon the average annual mill use of power over 29-year and 
25-year periods—about 11,700,000 kwh per year—with sale of surplus 
power through the existing frequency changer, within its capacity, 
and remaining surplus supplied to the electric boiler. One of those 
witnesses estimated the average annual value of the lost power at 
$11,460; the other at $10,723. Neither witness capitalized his value. 
No estimates were given based on any other set of assumptions. 

Two real-estate experts were called by the Commonwealth, both 
of whom testified to pre-diversion and post-diversion fair market 
values, basing their figures, so far as the water powers were con- 
cerned, upon the testimony of the hydro experts. One real-estate 
expert placed the damage at $118,000; the other at $95,000. The 
fair market values, as testified by one of these witnesses, were pre- 
diversion $1,828,000 and post-diversion $1,710,000. The correspond- 
ing figures of the other witness are not available (the transcript is 
missing). The witness whose figures are given appeared for the 
Commonwealth in the Boston Duck Co. case and his method was 
substantially the same as employed by him in that case, in the report 
of which it is described in some detail. He figured a gross annual 
rental of the buildings (on a price-per-square-foot basis) and the mill 
yard and an annual value of the hydro power, based on existing 
generating equipment and a mill use of 12,000,000 kwh per year 
(about the 29-year average) and upon figures of power available, put 
in evidence by the Commonwealth’s hydro experts. These two esti- 
mates gave an estimated gross annual income, from which deductions 
were made for vacancies and contingencies, care and management, 
repairs and maintenance, taxes, depreciation (assuming amortization 
of the purchaser’s investment in 25 years), insurance, and land 
charges (taxes and interest on investment in land), leaving a sum, 
$126,238, representing net annual income, which he capitalized at 8%, 
obtaining a value of the property, exclusive of land, of $1,577,979. 
Adding to this his estimate of the value of the land, $250,000, gave 
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what he considered to be pre-diversion fair market value—$1,828,000. 

His post-diversion fair market value, as has been stated, was 
$1,710,000. This represented an annual net income of $116,800, capi- 
talized at 8% ($1,460,000), plus land value of $250,000. He did not 
give his post-diversion figures in detail, except for the estimated 
annual gross income from hydro power, which was $170,500. This 
was $22,250 less than the corresponding pre-diversion figure, which 
was $192,750. Although the only difference between his pre- and post- 
diversion figures for gross income was that arising from the loss of 
hydro-power income, $22,250, his estimated loss in net income was 
only $9,438. This discrepancy arose from his method of figuring 
deductions from gross. 

Before closing the report on this case, it seems worth while to 
mention briefly some evidence which, while having no direct quanti- 
tative bearing, was interesting and may have carried some weight with 
the jury. 

The company in 1935 had brought before the Board of Tax 
Appeals a plea for a reduction in the assessment of taxes, imposed 
upon it by the town of Ludlow. The president of the Ludlow company 
was called to the stand by the Commonwealth and confronted with 
statements which he had made at the hearing before the Board, which 
statements were widely at variance with many made by the peti- 
tioner’s witnesses. 

The Commonwealth introduced evidence to show the effect of 
storage in Quabbin Reservoir in reducing future floods in the Chicopee 
River. The company had suffered damage in the hurricane flood of 
1938 and the extent to which that flood would have been held back, 
if Quabbin Reservoir had been in operation, was stated. The judge, 
in his charge, told the jury that they might take such testimony into 
consideration and that if they found that the construction of Quabbin 
Reservoir had benefited the petitioner they should deduct such value 
as they might assign to such benefit from the difference between the 
post- and pre-diversion fair market values, as determined by them. 
Exceptions taken to the admission of the flood testimony were sus- 
tained by the Supreme Court. 

One exhibit in the case deserves recording here, since the Com- 
monwealth built its case to a considerable extent upon what it reveals 
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as to the actual use made of the hydro power over a period of 29 
years. This exhibit, which appears as Table 3, was compiled from 
records of the company and admitted by the petitioner to be correct. 

The verdict brought in by the jury was $239,582.90, which in- 
cluded 21.4% interest from August 7, 1939. The award as of the 
date of diversion was, therefore, $197,350.00. 


Ludlow Swift Diversion Case—O pinion of Supreme Court 


Being dissatisfied with the amount of the verdict, the petitioner 
carried the case to the Supreme Court on certain exceptions to rulings 
on evidence. The opinion handed down, 321 Mass. 240, may be 
briefed as follows: 

(1) “It was error to admit evidence of damage caused to the 
property by the extraordinary floods, unlikely to occur again, accom- 
panying the hurricane of 1938, upon the theory that the construction 
and operation of the reservoir would either reduce or eliminate any 
future damage to the property”. (Quoted from court reporter’s sum- 
mary of the opinion.) 

(2) Evidence of the nature and effect of the War Department 
restrictions on the flow of the Chicopee River was properly admitted. 
It was immaterial that the restrictions had not been enforced; non- 
enforcement would not destroy their validity. The restrictions were 
incorporated in the order of taking and compensation should be 
assessed on the basis of diversion to the full extent permitted by the 
order as of its date. If the restrictions were subsequently made more 
onerous, thus benefiting the petitioner, his compensation would not 
be diminished thereby, and if the restrictions were subsequently made 
less onerous, a greater amount of water could not be withdrawn with- 
out a new taking and a new assessment of damage therefor. 

(3) Evidence of the possible effect of the installation of a 
hydro-electric unit at Winsor Dam was inadmissible. 

(4) Exclusion of the report of the Metropolitan District Water 
Supply Commission for the year ending November 30, 1937, contain- 
ing a tabulation of diversion-damage settlements by agreement (the 
same as Table 1 of this paper with a few exceptions), was upheld. To 
quote the opinion: “The publication of the details of settlement made 
with those whose properties were taken by eminent domain was not 








se eee PS tl tt le ale a A oe = 0 = 
96°ST Os'6 9r'sz £6°0 L0'b oro Oo £62 es°Lz vo'et 6r rl fret 
Z8'st 719 vS'°2Z 89°0 Ae 4 9L°SZ 0 69°Z LOZ £601 121 7r6l 
Or'9l Lv¢e L£S°6I 0 0 Ls ‘6! 0 26'b Sov vL°9 16° Tr6l 
7LZl os*9 7Z'6r 0 0 7261 0 LV2 SO'LT 60°8 96'8 Orel 
8T21 OOTI sr'e2 0 0 8T'eZ 0 ITZ LO'TZ £68 Oz! 6f61 
9F'8 1912 LOOE 0 0 L0'0¢ 0 0 L0'0¢ 90°rT I10°9T 8f6l 
Or'ST 6LLT 8 s7ee 0 0 $2 St 0 9° 68°7¢ Lylt = aP'st Le6l 
soe Or'z Seor 0 0 S¢or 0 ps" T8°sT 6S°L 22'8 9261 
8E°el 0 Seer 0 0 See 0 6L°T 6S TT 16° 89°9 Seo! 
m £96 0 L9°6 0 0 L9°6 0 +0" £96 Of'b sts beol 
5 roo! 0 -O°OT 0 0 ¢0°0I 0 of vlL6 . —ss«6H'S S@'v flor 
< Ss°Z 0 SS°L 0 st OL°L 0 0 LL 86°¢ cle 7f6r 
4 L0°6 0 L0°6 0 LOT bZ Ol 0 9° 8e°Ol Les It’s 161 
- 7s tt 0 7s it 0 cel biel 0 9e°T SL TT T8°s L6'S Of6l 
S Sse 0 8S°e1 0 Ss'T erst 0 ya | Orel 2°9 9TL 6261 
g 6S°eT 0 6S'eT 0 vlZ ee°or 0 0 fe°Or b6'S 6f°01 8261 
8 £971 0 £9°7T 0 797 SZ'ST 0 0 Sst 76°9 £e's L761 
a of'eT 0 oOf'eT 0 LOT L6vI 99° 89° eo'el 6$°9 bO'L 9261 
£9°e1 0 £9°eT 0 Oz'T e8'vl vl 16° Stel 1ZL°9 Ly9 Sz6l 
= r9'ZT 0 r9°7T 0 Iv so'el 3" Ill OTT Ls°s es°s bZ6I 
D Ise] 0 I8'eT 0 977 L091 9s° 9° L8'tl 97°L 19°Z £261 
a 90'+T 0 90'+T 0 L’v 9L°8I 80° 0 89°8T 69°8 66°6 7z61 
4 crit 0 ert 0 £0°7 STeT es" 0 7971 6$°9 £0°9 1261 
i eL'st 0 Elst 0 0 eL'st vs'T 20" LV¢l 80°8 60°9 0z6I 
a r9'eT 0 v9'ET 0 0 r9'eT 9ST $0" £0°Z1 Os" es'p 6161 
2 Of bl 0 9f°¢1 0 0 9¢'¢I vl'T v1'Z 8r'°OI 6e°T 60°6 ST6l 
19ST 0 19ST 0 0 19'ST Ler $2°2 66'TT 67°72 0L'6 L161 
p0'9T 0 b0'9T 0 0 -0'9T 0 89'T Of bl bS°2 7s tt 9T6I 
EZ ET 0 e7'e1 0 0 | 0 96'T Lor er b8'8 ST6l 
Wy3Zy pue sJajIog [prun pros pros ‘yoind aamod samMod oipdhy = oipAy  aspug Iva 
Jamod = 911)9a79 «= Aq Jamod o1pAyy pue weajs paseyds weajg j[ej}0, MO[pNy pay 
- Jojasn Aqpasy pasy WIeI}S ‘oipAy ss -AN Jamod o1pAy 
~ HN [BI0L 


SINOY-}}UMOTIY JO SUOTTIA 


ATIVANNY UaTIOG OLALOATY NI Gas ANV ‘aT0G ‘aasvHOUNg ‘axdOTSAIq YAMOG—'¢ AAV] 






25.46 9.50 15.96 


0.93 


07 


4. 


30.46 


Oo 


a7 te 
1943 


2.93 


* 
» 


. 


13.04 27. 


14.49 





WALTON H. SEARS 277 


specifically required by law, and whether they should be included in 
the report was optional with the commission. Their inclusion in the 
report did not give them evidentiary value. Not all documents which 
have been prepared by a public official and filed in a public office and 
which therefore are in a sense public documents are evidence of the 
truth of the matters that they contain.” 

(5) During the trial the petitioner submitted seven deeds or 
releases, given to the Commonwealth by the parties with whom settle- 
ments had been reached by agreement, in each of which the amount 
paid was stated. These amounts, counsel for the petitioner contended 
in arguing before the court (in the absence of the jury) on the ad- 
missibility of the deeds, amounted in each case, after allowing for 
payment of the Ware diversion damage and interest on same, and 
discounting of the Swift diversion damage, to approximately $10,000 
per foot head for the Swift diversion damage. The judge excluded 
the deeds, but did not state on what grounds. The opinion states: 
“We cannot say that, in view of the character of the proffered evi- 
dence, he was wrong”’. 

However, the opinion goes on as follows: “As there must be a 
new trial . . . it is proper to discuss the questions that are likely to 
be presented with reference to the payments made by the Common- 
wealth to those other riparian owners and whether these payments 
may properly be shown as evidence of the value of the petitioner’s 
water rights which were taken by the Commonwealth”. The opinion 
then sets up four standards, all of which must be met, to permit the 
judge properly to admit the deeds in evidence, as follows: 

(a) the water rights must be substantially similar; 

(b) the takings must not be too remote in space or time; 

(c) it must be shown that the transactions amounted in reality 

to a purchase and sale of water rights and nothing more; 

(d) and that the sales were voluntarily and freely made. 

(6) Exclusion of a certain lease was an error. This lease was 
not brought into the case when retried and need not be commented 
on here. 

(7) Assessors’ valuations were properly admitted in evidence. 

(8) “There was no error in admitting testimony that persons 
interested in water developing properties would not be willing to invest 











278 WARE AND SWIFT DIVERSION DAMAGES 


unless it appeared that a profit of ten or fifteen per cent would be 
yielded.” 


Ludlow Manufacturing Associates—Swift Diversion Case—Retrial 


The retrial of this case was before Superior Court Judge Felix 
Forte in Springfield, April 12 to May 13, 1948. The pattern of expert 
testimony was the same as that of the first trial. The petitioner em- 
ployed the same experts, both hydraulic and real-estate. One of the 
former had died in the interim between the trials, but his testimony 
in the first trial was read to the jury. The Commonwealth also had 
lost one of its hydro experts by death and put on another in his place. 
Otherwise the Commonwealth’s experts were the same as in the first 
trial. 

Testimony of the petitioner’s experts was substantially the same 
as in the first trial. The figures of diminution in value were the same. 
On the other hand, in view of the ruling of the Supreme Court, the 
Commonwealth tried the case on the basis of full compliance with 
the War Department restrictions. 

Counsel for the petitioner made strenuous efforts to obtain ad- 
mission of the seven deeds or releases, given by various riparian 
owners to the Commonwealth with whom settlements of damages had 
been reached by agreement, seeking to show that the settlements satis- 
fied the four requirements for admission specified in the Supreme 
Court opinion. Admissibility was argued by counsel of both sides at 
great length. They were not admitted. 

An attempt to obtain admission of the 1937 report of the Metro- 
politan District Water Supply Commission, which the Supreme Court 
had ruled inadmissible, was also made. (This report contained a 
tabulation, showing amounts paid by the Commonwealth in settle- 
ments by agreement.) Subsequent to the handing down of the opinion 
a statute, Chap. 385, Acts of 1947, had been passed, which contained 
the following: “Statements of facts of general interest to persons 
engaged in an occupation contained in a list, register, periodical, book 
or other compilation, issued to the public, shall, in the discretion of 
the Court, if the Court finds that the compilation is published for the 
use of persons engaged in that occupation and commonly is used and 
relied upon by them, be admissible in civil cases as evidence of the 
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truth of any fact so stated”. Counsel for the petitioner argued that 
this statute made the report admissible. Counsel for the Common- 
wealth argued that it did not. The judge, in the course of this argu- 
ment, reasoned: “I think to come within this statute we must find as 
a fact that whatever the document is, a list, register, periodical, book 
or other compilation of general knowledge to persons engaged in an 
occupation, it is commonly used and relied upon by the members of 
that particular occupation and accepted by them as true”. The peti- 
tioner then called in a consulting engineer, who testified that he knew 
“that other engineers do use this document and similar documents”, 
and that such reports are commonly used and relied upon by his 
profession. After further arguments the judge specifically excluded 
page 9 of the report, which contained the table of settlements by 
agreement, and reserved decision on the admissibility of the remain- 
der of the report. Since the only portion of the report of value to the 
petitioner’s case was the table of settlements on page 9, nothing fur- 
ther was heard of the report during the trial. 

As has been stated, the Commonwealth tried its case on the basis 
of the War Department restrictions; the petitioner on the basis of 
diversion under the Massachusetts legislation only, without reference 
to the War Department restrictions. The petitioner, through one of 
its experts, put in testimony to show the effect of the development 
of storage on the Connecticut River upon its flow and consequently 
upon the release from storage at Winsor Dam required by the War 
Department restrictions. This witness testified that the existence of 
these restrictions would not substantially change his figures for the 
difference in fair market values of the hydro plants, pre- and post- 
diversion; that the past flow records of the Connecticut from 1913 
on were no measure of what might be expected in the future; and 
that, in consideration of future possibilities of storage development 
on the Connecticut, the effects of the War Department restrictions 
upon diversion “are likely to be reduced to practically zero”’. 

Petitioner’s counsel also called the chief engineer of the Metro- 
politan District Water Supply Commission and questioned him as to 
the extent of compliance with the restrictions subsequent to diversion 
in 1939. There had been none and the witness further testified that 
compliance in a strict sense is physically impossible, since the flow 
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of the Connecticut on any one day will not be known until the end 
of that day [the permit states that, on any day when the flow of the 
Connecticut is less than certain amounts, there shall be released cer- 
tain amounts]. This statement was made use of by counsel for the 
petitioner in his argument and also in his unsuccessful attempt to have 
the War Department restriction excluded. 

The jury, on May 13, 1948, brought in a verdict of $315,000. 
Since this amount included 35% interest, the award as of the date 
of diversion amounted to $233,333. This is $35,983 more than the 
award (as of the diversion date) in the first trial. 


DIscUSSION 


E. SHERMAN CHASE.* Much credit is due Mr. Sears for his 
laborious review of the many damage claims, settlements and liti- 
gation resulting from the diversion of the waters of the Ware and 
Swift Rivers. Previous data relative to water diversion damages have 
been published in the JouRNAL of the New England Water Works 
Association, references to which will be found at the end of this 
discussion. 

In approaching a consideration of the rights and wrongs in diver- 
sion damage claims, it is well to remember the following statement by 
Caleb Mills Saville, Hon. Member, NEWWA. 


“At the outset, it seems desirable to bring out a fact that is too often 
lost to sight in seeking reimbursement for damages from diversion of water 
for municipal purposes from a stream utilized for power or other uses; 
that, except in exceptional cases, the matter is one of corporation against 
corporation, or of individual against a corporation seeking only restitution, 
in money or otherwise, for the rights and property that are to be taken away. 
Too often this phase of the matter is overlooked in the pathetic or accusing 
eloquence that seeks to picture the municipality in the attitude of a timorous 
traveler set upon by highwaymen seeking to rob him of his rights. The fact 
is lost sight of that years before there was any dream of a vast population 
that would be requiring millions of gallons of water for its daily use, enter- 
prising men established mills on these streams which were then in the 
wilderness, built villages, gathered stable and industrious employees and 
built up a community which enriched itself as well as made returns to the 
organizer of industry. In many cases this industry itself is the foundation 
of some community thriving because of the industry and obliterated if the 
industry is destroyed or seriously injured by external causes. 


*Partner, Metcalf & Eddy, Statler Bldg., Boston 16, Mass. 
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“In problems between the individual and the city it is well to remember 
that not all the virtue is on the side of the municipality and that many an 
injustice in settlement has been committed because of unlimited resources in 
the common treasury disbursed by officials handling public funds as opposed 
by limited capital of the individual. Happily, however, this attitude is pass- 
ing, and real values are now often given for sentiment, good will, and in- 
tangible injury to individuals; and fair and equitable adjustments are proposed 
for corporation rights.” 


All during the controversies over the damages for the diversion 
of the Ware and Swift Rivers, it seemed to this discussor that Mr. 
Saville’s admonitions were quite thoroughly ignored by the repre- 
sentatives of the Commonwealth. 

Space will not permit nor would it be worth while to attempt 
rebuttal of some of the implications contained in Mr. Sears’ paper, 
but it may be desirable to point out certain features connected with 
the problems involved in the usurpation of riparian rights. 

In view of the requirement that suits for damages should be 
filed within two years after actual diversion, most of the suits were 
tried during the depression years, when the industrial prospects for 
Massachusetts appeared gloomy indeed. It is interesting to speculate 
how the various juries would have reacted under the boom conditions 
of the war years or during the 1949 drought, when the tremendous 
importance of adequate water supply was publicized as never before. 

Reference is made by Mr. Sears to the claims which were settled 
by agreement. It is significant that some difficulty was experienced 
in securing approval by the governor’s council of the Collins Manu- 
facturing Company’s settlement, one of the proportionally higher 
awards. This fact illustrates the possible futility of attempts at nego- 
tiated settlements when political considerations may be involved. 

The technical nature of the evidence and the difficulty of pre- 
senting such evidence to juries of laymen of assorted mental acute- 
ness indicate the need for such cases to be tried before a special master 
or a selected board of auditors. 

Mr. Sears gives the cost of the several trials to the Common- 
wealth but does not give the cost of preparation therefor. An exami- 
nation of the annual reports of the Metropolitan District Water 
Supply Commission discloses the fact that preparation expenses for 
engineering, consultants, laboratory and other items amounted to over 








282 WARE AND SWIFT DIVERSION DAMAGES 


half a million dollars, approximately 20% of the damages paid. No 
one knows the aggregate expenses to which the plaintiffs were put in 
negotiation and in litigation, but they must have been considerable. 

Saville, in his paper previously mentioned, discusses at length 
the practice of compensation in kind where water rights are taken 
away. In this connection, it is worth while to cite the extent to which 
the Derwent Valley Water Board (England), which supplies water 
to Sheffield, Derby, Leicester and Nottingham, has gone to provide 
compensation water. This Water Board impounds the upper waters 
of the River Derwent in three reservoirs, having a combined capacity 
of 10,400 mil gal (Imperial), and diverts to one of these reservoirs 
water from the River Ashop. Works for the diversion of the River 
Noe are now under construction. 

The total drainage area from which water will be diverted is 
60 sq mi. The utilizable yield of this area is 62.91 mgd (Imp.). 
Compensation water must be let down at the rate of 17 mgd (Imp.) 
from the Derwent drainage area and at a rate of 3.75 mgd from the 
Noe area. Of the three reservoirs on the River Derwent, the lowest 
and most recently built, called the Ladybower Reservoir, was con- 
structed largely to relieve the upper two reservoirs from providing 
compensation water. No data are available as to the cost of the Lady- 
bower Reservoir but, in view of its capacity of 6,300 mg, formed by 
an earthwork dam 140 ft high by 1,250 ft long, it is evident that a 
substantial outlay was required to assure an adequate supply of com- 
pensation water. This compensation water from the Derwent catch- 
ment area corresponds to 0.4 mgd (U.S.) per square mile of water- 
shed above the Ladybower dam. The estimated average required 
release of 12 mgd (U.S.) from the Winsor dam amounts to about 
0.065 mgd per square mile of diverted area, which by comparison can 
hardly be called generous. 

In the case of New Jersey vs. State of New York and City of 
New York, the Supreme Court of the United States in its decree 
stipulated that whenever the stage of the Delaware River falls below 
0.5 cfs per square mile at either Port Jervis, N. Y., or Trenton, N. J., 
the City of New York must release from its impounding reservoirs 
on the upper Delaware River enough water to bring.the-flows at the 
points referred to up to 0.5 cfs per square mile. The City of New 








— mete “= 3 +—6 west BD OS oo 


oe 4B A 5 jw A 


_— THe 








WALTON H. SEARS 283 


York, however, is not required to release more than 0.66 cfs per square 
mile of the areas from which water is diverted. Again by comparison 
the letdown from the Quabbin Reservoir appears trivial. 


It is also pertinent to recall that the late Allen Hazen proposed 
an 11,000-mg compensation reservoir on the Ware River, to offset 
45 mgd of water to be diverted from the upper Ware above Barre 
Falls. The estimated cost of this compensating reservoir in 1926 was 
$4,800,000, a sum considerably greater than all the damage claims 
paid for both Ware and Swift diversions. This alternate program was 
not adopted. 


Another indication of the value of water for sanitation purposes 
is provided by Senate Bill 579, enacted by the Massachusetts legis- 
lature in 1950, which provides for the payment to the Commonwealth, 
by benefited municipalities, of $10 per million gallons for water di- 
verted from the Sudbury watershed into Lake Cochituate and thence 
into the Charles River. If this value were applied to the estimated 
average diversion from the Ware and Swift watersheds, the annual 
value of the water diverted from these two rivers would be about 
$850,000, which in only three years would approximate the sum total 
of all damages paid. 


In view of the foregoing, it is obvious that the Boston Metro- 
politan Water District took over the riparian rights in the Ware and 
Swift Rivers at bargain prices, even though it cost the District a 
half-million dollars or so to accomplish its purpose. 


References: 


The Adjustment of Diversion Damages by Storage Compensation. Robert E. 
Horton, Jour. NEWWA, 1908, p. 334. 

Report of Committee Appointed to Collect Data Relating to Awards for Water 
and Water-Power Diversion (Charles T. Main, Chairman). Jour. NEWWA, 
1910, p. 1. 

Report of the Metropolitan Water Supply Investigating Committee (House No. 
900), Dec. 1, 1925. 

Compensating Reservoirs and Diversion of Water. Caleb Mills Saville, Jour. 
NEWWA, 1926, p. 352. 

Providence, R. I., Water Supply—Real Estate and Damage Settlements for 15,000 
Acres Acquired for Scituate Reservoir. Earl C. Craig, Jour. NEWWA, 1926, 
p. 503. 
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The Law of Interstate Waters and Its Application to the Case of the Delaware 
River. Thaddeus Merriman and discussors, Jour. NEWWA, 1931, p. 199. 
The Derwent Valley Water Board’s Undertaking. Jour. Inst. Water Engineers, 

Aug., 1949, p. 391. 
The Ladybower Reservoir. Harry Prescot Hill, Jour. Inst. Water Engineers, Aug., 
1949, p. 414. 


Substantiating data for certain of the petitioners’ claims regard- 
ing the effects of diversion and other changes in the regimen of streams 
can be found in the following pertinent references: 

Royal Commission on Sewage Disposal, 1913, 8th Report, Vol. II, Appendix. 

Manganese in Impounded Water Supplies. Robert Spurr Weston and Arthur E. 
Griffin, Jour. NEWWA, 1933, pp. 40 and 280. 

Providence Water Treatment. Elwood L. Bean, Jour. NEWWA, 1935, p. 406. 

A Ravished River Glimpses Glory. Arthur L. Shaw, The American City, May, 

1937. 

The Natural Purification of River Muds and Pollutional Sediments. Fair, Moore 
and Thomas, Sewage Works Journal, 1941, pp. 270, 756 and 1209. 

Stream Sanitation. Earle B. Phelps, 1944, p. 119. 

Water Quality Requirements for New England Industries. Hervey J. Skinner, 
Jour. NEWWA, 1938, p. 403. 

Progress Report of the Committee on Quality Tolerances of Water for Industrial 
Uses. Jour. NEWWA, 1940, p. 261. 


Howarp M. Turner.* This is an interesting paper, describing 
in considerable detail the various damages paid for riparian rights on 
the Ware and Swift Rivers. It is well to preserve a record of the 
various transactions and payments made. It is difficult to discuss 
the paper without going into similar detail from the petitioner’s side, 
but it hardly seems worth while to try the cases all over again in the 
JourNaL of the, N.E.W.W.A. However, from the point of view of 
the petitioners, in connection with the water-power damages there 
are certain exceptions and comments on the paper that should be 
noted. 

In his discussion, E. Sherman Chase gives a quotation from Caleb 
Mills Saville’s paper on the subject of damages due to water takings. 
The writer echoes Mr. Chase’s comment on the attitude of the 
Commonwealth in these cases, as compared to the ideal expressed by 
Mr. Saville. The abuses which Mr. Saville mentioned are intensified 
when the Commonwealth and not a municipality is the party. This 








*Consulting Engineer, 6 Beacon St., Boston 8, Mass. 
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public-use angle, which was well emphasized in the trials by the State, 
is more potent now than formerly, with government rights assuming 
greater importance all the time than the private rights of an indi- 
vidual or a corporation. 

The writer also feels that Mr. Sears implies that many of the 
water-power claims made by the owners in the court cases were 
excessive. It does not apparently occur to him that perhaps the Com- 
monwealth’s figures were too low to give adequate compensation for 
the power taken. 

The author points out that the Commonwealth first used real- 
estate experts, as compared to engineers, to testify to the water-power 
damages. He states that “real-estate experts are not water-power ex- 
perts and water-power experts are not competent to evaluate real es- 
tate’. The writer agrees with the first part of the statement but differs 
strongly from the second. He has made valuations of something over 
100 water-power properties for all purposes, including purchases and 
sales, including the real estate involved. Many of them were for the 
“land and water rights’”—i.e., the real estate only. The author seems 
to have no doubts about the character of the testimony of these real- 
estate experts, which, if correct, means that all of the larger settle- 
ments on the Chicopee River, made by the Commonwealth under the 
advice of their own engineers in advance of the taking, were 8 to 10 
times too big. In the first case in which this type of testimony was 
introduced, the water-power engineers were present when the trial 
opened and apparently were going to testify. They were prominent 
and competent engineers, who had been employed by the Common- 
wealth as consultants at the time when various settlements were made 
and had appeared as witnesses in previous trials. Based on their 
previous testimony in other cases, their figures could not have helped 
being very much in excess of the figures put in by the real-estate 
experts, which probably accounts for the decision to use the latter. 
The writer believes their testimony would have given a fairer basis 
for the jury than the kind of testimony put in by the real-estate men. 

Most of the writer’s comments can be illustrated by referring to 
the case of the Ludlow Manufacturing & Sales Corp. for diversion 
of the Swift River, which will be discussed in some detail. The author 
devotes considerable space to this case. The Ludlow company owns 
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the two largest of the eight water powers on the Chicopee River, five 
of which powers were settled by agreement. The accompanying table 
shows the total figures for which four of these settlements were made. 
The Collins Co. settlement is not included; it was on a much higher 
basis but probably included some pollution damage. It was testified in 
the Ludlow case that the power diverted by the Ware River taking was 
10% to 12%% of that of the Swift taking. Based on the latter figure, 
the total settlements have been divided between the Ware and the 
Swift, first without any allowance for discount for advance payment 
of the Swift River damages and interest for late payment of those 
for the Ware River. The Swift River figures are then expressed per 
foot of head, varying from $7,393 to $9,804 per foot of head. (It 
should be noted that the vaiue per foot of head should decrease down- 
stream as the drainage area increases, so that the drainage area di- 
verted becomes a smaller part of the total.) Figures are also given 
for the same settlements with allowances for interest and discount. 
These range from $10,127 to $12,029 per foot of head. 

The table also shows the figures given in the testimony of the 
trials of Ludlow and Palmer Mills Swift River cases, the only two 
remaining companies with water powers on the Chicopee River. These 
show that the petitioners’ claims were $6,852 to $8,259 per foot of 
head—all less than any of the above figures for the settlements, except 
that of the Dwight Manufacturing Co.—whereas the State’s real-estate 
experts’ figures are from $788 to $1,326—in the neighborhood of 
1/10 of the settlement figures. 

Another measure of the validity of the State’s real-estate men’s 
figures is the testimony in the Palmer Mills case. The Ware River 
diversion verdict in the Palmer Mills case was $24,686. As noted 
above, the Ware diversion is 1/8 to 1/10 that of the Swift diversion. 
As shown in the table, the State’s real-estate experts testified to values 
for the Swift of $21,246 to $24,000, or less than the above verdict 
for the Ware River alone. 

It was unfortunate that these settlement figures could not be got 
into evidence, though every possible effort was made by counsel for 
the petitioner. On the question of whether the “sales” of the Swift 
River diversions settled in advance were free sales, the petitioner 
put on as a witness a former member of the Metropolitan District 
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Commission when the settlements were made, who testified that in his 
opinion the sales were free, and the State had another member and 
former chairman of the Commission at the time, who testified that in 
his opinion they were not “free and voluntary”, on account of the fact 
that the taking by condemnation was available. 

In describing the re-trial of the case after the appeal, the author 
states that the petitioner employed the same experts. As a matter of 
fact, the petitioner used another water-power expert, who testified to 
a value for the diversion of the Swift River as $702,000, which he 
arrived at as 90% of the total for the Ware and the Swift both. This 
was a prominent water-power engineer, whose firm had arbitrated 
and advised the Commonwealth in the settlement of many cases in 
prior years, and whose firm has also been frequently employed by the 
Ludlow company. 

The question of the so-called War Department restrictions de- 
serves a word. The State has the right to take water at all times from 
the Swift River and during certain months from the Ware, but it 
can take it during all months from the latter by order of the State 
Department of Public Health. The decision in the case of Connecticut 
versus Massachusetts required that the War Department regulate the 
diversion of the water of the Swift River. These War Department re- 
strictions require that on any day when the flow of the Connecticut at 
Sunderland, Mass., is less than 4,900 cfs, there should be let out from 
the Swift River 70 cfs, and when it is less than 4,650 cfs, 110 cfs. 
The question of whether these restrictions should be included in re- 
ducing the damages in the Ludlow case was ruled upon by the Supreme 
Court on appeal, which held that they should be. Evidence was 
brought in that they never had been observed. One of the Common- 
wealth’s engineers testified that in his opinion they could not be. 
Apparently the Commonwealth never made any attempt to observe 
them, nor the War Department any attempt to enforce them. As a 
matter of fact, they are not being observed today. Apparently the 
only recourse that the water users on the Chicopee River have for 
the water thus diverted and not paid for in these awards is to file 
suits from time to time for the damages suffered. 
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CLosinc Discussion By Mr. SEARS 


Both Mr. Chase and Mr. Turner seem to feel that the Common- 
wealth showed little regard for justice to the petitioners. Perhaps that 
charge is justifiable in the cases tried. On the other hand, the same 
charge can be made with considerable truth with respect to much of 
the testimony introduced by the petitioners. With respect to the cases 
settled by agreement, however, there was never, in the writer’s opinion, 
any attempt or intention to force unfair compensation on any of the 
parties affected by diversion. There was, rather, an honest attempt 
by both sides to agree upon a figure fair to both and the payments 
made in those cases seemed to satisfy both parties. 

Court trial before a jury, however, presents a totally different 
set-up. Instead of an effort to reach an agreement there is, in such 
a trial, a striving by each side to impress a group of “laymen of 
assorted mental acuteness”, as Mr. Chase aptly puts it, with favorable 
figures. Inevitably both sides stretch the imagination to the limit— 
perhaps unconsciously—with the result that the petitioner presents 
claims and estimates which to the respondent’s representatives appear 
exorbitant, and vice versa. The trial is a competition with no holds 
barred. 

Trial by jury in cases of this kind is not, in the writer’s opinion, 
the best way or the way most likely to obtain equitable awards. Trial 
before a special master or board, as Mr. Chase suggests, is more 
likely to produce satisfactory results. It is, perhaps, significant, how- 
ever, that the petitioners chose trial by jury. 

With regard to the use of real-estate experts to give estimated 
pre- and post-diversion fair market values, Mr. Turner states: “The 
author seems to have no doubts about the character of the testimony 
of these real-estate experts.” If, by that, he means that the writer 
believes that the approach to the determination of damages used by 
those experts is the proper one, he is mistaken. The writer does not 
so believe. He clings to the time-honored method of evaluating the 
power lost by diversion in an average year, capitalizing at rates 
adapted to the degree of speculation involved in the assumptions 
made, and considering the result as the damage sustained. 


The difficulty with that method in court in Massachusetts is 
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that the law defines the damage as the difference in the pre-diversion 
and post-diversion fair market values of the real estate, and the Court 
instructs the jury that testimony as to the value of the power before 
and after diversion is to be taken into consideration only as an ele- 
ment in arriving at fair market values and that testimony as to 
pollution claims should be similarly considered. Such instructions are 
apt to be confusing to the jurors, who want to hear direct testimony 
as to the fair market values before and after diversion. 

The real-estate experts, employed by the Commonwealth in the 
Boston Duck Co. and subsequent cases, gave them such testimony. 
As to the method employed by those experts in estimating fair market 
value, which starts with estimating annual gross income from the 
property, based on rental of the floor space of a mill, designed and 
operated for a specific type of manufacture, the writer does not and 
never did consider it rational or reasonable. It is doubtless correct as 
applied to an office building, warehouse or even a vacant mill prop- 
erty, but to apply it to a going mill does not seem logical. 
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THE REQUIREMENTS OF A PIPE JOINT FOR WATER LINES 


BY ARTHUR HICKS* 


[Read September 15, 1949.] 


THE wise choice of a pipe joint depends upon a number of im- 
portant considerations. While some of the factors to be taken into 
account are immediately obvious, there are others that may easily 
escape evaluation. The purpose in this talk is to present a “check 
list” of the qualities of a satisfactory pipe joint for water lines, all sides 
of the question being kept in mind. 

In general, pipe joints on water lines should have the following 
qualities: 

The joint must assure permanent tightness. 

The joint must provide flexibility. 

The joint must afford simplicity in construction. 

The joint must have strength equal to that of the pipe. 
The joint must offer real economy in construction and 
maintenance. 


Mm wWhd 


Each of the above qualities and features, essential in a completely 
dependable and satisfactory pipe joint for water lines, will be discussed 
below. 

I. PERMANENT TIGHTNESS 


The first and most essential quality that any type of pipe joint 
must possess is tightness. It must be tight on first test and stay that 
way through all the service life of the water line. Unless it meets these 
requirements, the joint is not satisfactory, and to use or purchase it at 
any price may turn out to be a waste of money. 

Water is no longer a cheap commodity. Among all water-works 
men there is an increasing lack of tolerance of ‘“unaccounted-for”’ 
water. The rapid increase of populations and per-capita use of water 
plus the high cost of developing new sources, pumping, filtering, treat- 
ing and general operations make it imperative that water systems 


*Dresser Manufacturing Division, Dresser Industries, Inc., 1523 Widener Bldg., Philadelphia 7, Pa. 
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operate at top efficiency. Water losses through joint leakage of even a 
few thousand gallons per day are often serious, not only through loss 
of supply, but through expensive repairs and possible damage suits. 
The use of joints known to be tight is therefore essential. 

The water industry, conservative, with a long history of trial and 
error behind it, was slow to adopt mechanical couplings as a means of 
joining pipe. But starting shortly after the first world war, the mechan- 
ical coupling was tentatively and then enthusiastically used, until, at 
the present time, it is probably an understatement to say that 75% of 
all water systems have at least one and, in many cases, thousands of 
mechanical couplings in their lines. 

The reason why mechanical couplings offer exceptional tightness 
is not hard to find. A thoroughly proved design and a positive gasket- 
pack account for it in part. Accurately made standard parts and 
simple, fool-proof assembly are other factors. 

The heart of every mechanical joint is, of course, the rubber 
gasket. Many people do not know that this gasket is not just rubber. 
Raw rubber, naturally, forms the basic ingredient, with as many as ten 
other substances blended to provide the optimum of stability, resilience 
to provide pack, and other qualities known to be required for long life. 
It is of advantage to know that water has proved to be a good preserva- 
tive of rubber. The design of the gasket in a roughly triangular shape, 
with generous cross-section to insure pack, is also important in assur- 
ing a tight joint. Service life of gaskets may be assumed to be infinite, 
since little change takes place after final tightening of the joint. Cases 
on record date as far back as 60 years and show an undisputed state of 
preservation and retained resilience. 

Metal components also contribute to the permanence of mechan- 
ical joints. The middle ring must be as strong as the pipe itself. To 
assure this, Barlow’s formula is used with a safety factor of two in de- 
signing the middle ring. Expanding the middle ring to exact size re- 
sults in a cold working of the metal, which actually increases its 
strength. Bolts have rolled threads, with the threaded portion testing 
stronger than the shank itself. 

In summary, therefore, tightness is important in modern pipe 
joints. In mechanical joints tightness is assured through time-tested 
design, the best of materials, and precision manufacturing. 














ARTHUR HICKS - 36 


II. FLExIBILIity 


Good engineering practice approves flexibility in a pipe joint, for 
the same reason that nature also demands flexibility in practically all 
man-made structures that are subject to natural forces. Failure to pro- 
vide this necessary degree of flexibility in a pipe line often accounts for 
many of the breaks and leaks that occur, and for subsequent high 
maintenance costs. On the other hand, the use of properly designed 
flexible joints—capable of absorbing many of the stresses that cause 
failures in rigid lines—protects all parts of a pipe line against harm. 
Thus, the pipe-line operator who uses flexible joints is automatically 
carrying insurance against excessive leakage losses and costly repairs, 
against damages to property caused by line breaks, and against the 
sometimes serious losses incident to service interruptions. 


Strictly speaking, a pipe joint cannot be called flexible unless it 
will absorb, without leakage or harm, all ordinary stresses set up while 
the line is being laid, as well as movements of the pipe after the line 
is in service. Every pipe line is subject to longitudinal stresses, caused 
by expansion and contraction, the amount of movement depending up- 
on the temperature range within which the line operates. Mechanical 
joints absorb movement up to 3 in. per joint—thus preventing the 
building-up of expansion-contraction stresses. 

Other stresses also affect a pipe line after its installation. No mat- 
ter how carefully the line is laid, it is virtually impossible to install it 
perfectly straight or level, for ditches are hardly ever exactly uniform 
in depth and the backfill is never equally distributed nor evenly packed. 
Furthermore, most ground is subject to shifting and settling at one 
time or another. Vibration is another very harmful condition, espe- 
cially in cities, where street traffic, railroads, manufacturing plants, and 
buildings under construction are constant sources of severe shock. 
Many thousands of dollars are lost annually because of leaks and 
breaks in buried water lines—losses directly traceable to vibration. 

A pipe line is affected by these different kinds of external forces 
in direct proportion to its rigidity—fatigue and failure always occur- 
ring more quickly where the type of construction causes the stress to 
be localized or concentrated. 











REQUIREMENTS OF A PIPE JOINT 


III. Srmpticity 


Pipe lines are laid under widely varying conditions—across 
deserts, in arid and tropical climates, over mountains, on bridges, un- 
der rivers, through swamps, in cities, during all seasons of the year, 
and in different types of soil. Unless the joint is one that can be easily 
and quickly completed under any or all field conditions, serious con- 
struction problems are encountered. 

The “human equation” greatly influences the quality of the work 
done in the field, even by experienced workmen. Thus, the pipe joint 
that can be assembled in the field by ordinary labor, without compli- 
cated accessory equipment, simplifies construction work and helps 
eliminate field supervision difficulties. 

Simplicity of design and installation in a pipe joint also materially 
decreases total laying time of the line. Crews are kept small, well 
bunched and manageable. Often the construction speed of a line is re- 
tarded by a single slow joint-making operation. Speed of installation 
also directly affects the total cost of the line (including interest charges 
during construction) and is of the utmost importance to both the con- 
tractor and the owner. Speed becomes of even greater importance 
when it concerns placing of badly needed facilities in service as soon 
as possible. 

In a very practical sense, mechanical couplings are “factory-built” 
and are merely assembled, not made, in the field. The coupling parts 
are standard and interchangeable, and are carefully fabricated from 
high-grade materials in the factory, where modern equipment, trained 
workmen and advanced engineering function together under ideal con- 
ditions. The result of this method of manufacture is “built-in” sim- 
plicity—permitting a degree of accuracy and uniformity in jointing 
that is impossible with joints that are fabricated or made in the field. 
Ordinary laborers, after only a few brief instructions, can quickly 
assemble the parts of a mechanical joint so that it may be depended 
upon for uniform and lasting efficiency. 

Pipe-joint simplicity has its greatest importance while a pipe line 
is under construction. Those who have witnessed the laying of a me- 
chanically jointed line will undoubtedly recall how smoothly and 
uniformly the work progressed. Field operations are reduced to a 
minimum and proceed like clockwork. Each man has a full-time job. 
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There is hardly any waiting or “lag” between operations. If desired, 
assembly can be carried on economically from several points. No long 
lengths of trench need be kept open—which is a special advantage 
through heavily traveled districts, or where local ordinances limit the 
length of trench and the time it may be kept open. 

Coupled lines can be laid in any kind of weather, in wet ditches, 
above or in the ditch, or even under water. Backfill can be started as 
soon as assembly operations are completed. 

The middle ring and followers of the coupling assist in lining up 
the pipe and, after the coupling parts and the pipe are once in position 
in the ditch, the only remaining operation is to insert and tighten the 
bolts. 

Ease and speed of installation are vital necessities in modern pipe 
joints. Mechanical couplings offer probably the easiest, simplest and 
most effective way of joining pipe in use today. 


IV. STRENGTH 


The strength of a pipe joint is not an incalculable quality; in most 
cases, it can be determined precisely by mathematical formula and by 
test. Couplings, being built of standard, interchangeable parts, can 
be made—through selection of the proper parts—to hold safely any 
specified working pressure. In passing, I should like to mention some 
755¢-inch O.D. Dresser couplings, which were designed for a penstock 
in British Columbia. These couplings operate safely at pressures up to 
1300 psi. It has been demonstrated that, for all practical purposes, a 
coupling, properly installed, will remain tight up to the pressure re- 
quired to stress the steel in the middle ring beyond its yield strength. In 
other words, the pressure rating of a coupling may be based upon the 
strength of the middle ring, which can be definitely varied to meet 
different working pressures successfully, by altering the thickness and 
physical properties of the metal used in it. With the middle ring as the 
controlling factor, the followers are designed to provide a correspond- 
ing and adequate packing pressure, and the gaskets and bolts are pro- 
portioned in such a manner as to produce a carefully engineered joint 
of well-balanced design, with highest ratios of strength to weight, and 
of strength to cost, in all parts. 

Manufacturing tolerances within narrow limits are followed, in 
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order that the various coupling parts will fit perfectly. Rigid speci- 
fications control and maintain the predetermined yield and ultimate 
strengths of all raw materials. 

The thickness of the middle ring required for a pipe line of given 
diameter, operating at a given pressure, is calculated by Barlow’s 
formula, as follows: 








PD 2ST 
T equals or P equals = , 


where TJ equals thickness of middle ring in inches; 


P equals working pressure in pounds per square inch; 
D equals outside diameter of middle ring in inches; 
S equals allowable working stress in pounds per square inch. 


The value of S depends upon the factor of safety and the physical 
properties of the steel. It has been customary to base the working 
stress upon the ultimate strength of the steel, with a suitable factor 
of safety. 

Where working pressures are low and light-wall pipe is used, the 
strength of standard couplings is considerably more than required. 
Special couplings are, therefore, supplied for light-wall pipe. 


V. Economy 


In the planning of a pipe line, the engineer aims to arrive at de- 
pendable cost estimates, for, if the anticipated costs are exceeded, the 
return on the original investment will be correspondingly reduced. 
Maintenance expense also must be provided for and, if the sums spent 
for this purpose are greater than the amount originally allotted, further 
reductions in the net return must necessarily occur. 

It is a common mistake to regard the cost of a pipe joint as being 
made up of two elements, namely: (1) the cost of pipe-joint materials 
and (2) the actual field labor cost of assembling or making the joint. 
These two elements of cost are easily obtainable and are of value where 
quick estimates are desired, but the “true pipe-joint cost”, in addition 
to raw materials and labor, involves a number of other elements. It 
includes, among other things, the following: 
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1. Expenditures necessary to provide special tools and 
accessory equipment, required to fabricate certain types 
of joints. 

2. Influence of joint-making on the speed and cost of other 
laying operations, including interest during construc- 
tion. 

3. Outlays for repairs and maintenance of joints after 
installation. 

4. Damage to property or loss of life, due to joint failures. 


Economy in pipe joints, then, does not mean merely a lower first 
cost. It means a lower joint cost during the life of the pipe line, every- 
thing considered. The “true cost” deals with the future, as well as the 
present, and is the only reliable measure of economy. 

Material expense in a pipe joint is the sum of the cost of preparing 
the pipe ends at the mill plus the cost of the material used in the joints. 
Where special fittings, layouts, etc., can be eliminated by the use of 
flexible joints, the resultant savings should be credited to the advan- 
tage of such joints, whenever comparison is made. 

Installation expense includes all costs incurred in either making 
or assembling the joint in the field. It should include a charge for any 
accessory equipment that is necessary to complete these operations 
satisfactorily. The cost of special supervision, if this is necessary in 
order to help assure the making of uniform joints, is also a part of the 
installation cost. 

The speed of assembling or making pipe joints in the field usually 
affects the speed, efficiency and cost of other construction operations. 
Where such other operations are adversely affected by the use of a 
particular type of joint, this extra expense, although not apparent, 
should be considered a part of the true pipe-joint cost. 

Strictly speaking, the true cost of a pipe joint cannot be accurately 
determined until after the line has completed its service. During the 
life of a line the repair and maintenance of joints may vary within 
wide limits, depending upon the type of construction used. In some 
instances, this expense has become a very significant part of the oper- 
ating cost and, if due to defective or inefficient joints, it may rightly be 
considered as an element in the cost of the pipe joint. 

High leakage losses, service interruptions and damage to life and 
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property, in addition to repair costs, are the natural consequences of 
joint failures. While these items are considered as indeterminate at 
the time when the pipe line is being built, comparative performance 
records show (1) that one serious failure may involve many thousands 
of dollars and (2) that serious losses, chargeable to joint failure, can 
be almost wholly prevented by the use of the proper type of joint con- 
struction. 

The low material and installation cost of a properly designed 
mechanical joint assures speedy pipe-line construction at low first-cost. 
The plain-end pipe used is less expensive than pipe with specially 
prepared ends. Many special fittings are eliminated by the flexibility 
of the coupling. Investment in, and maintenance, fuel and transporta- 
tion costs on, expensive jointing machinery are not required. Ordinary 
labor may be employed. Jointing cost per linear foot can be estimated 
closely in advance. Faster completion of the line—made possible by 
speedier joint installation—treduces total construction costs. 


CONCLUSION 


In conclusion, I should like to call your attention to the fast- 
growing record of mechanical couplings in water service. Leading con- 
sulting engineers and the engineering departments of America’s largest 
cities and thousands of smaller cities have not failed to recognize 
the outstanding advantages of this truly modern type of construction. 
As of today, the only reason that mechanical couplings cannot claim 
to have celebrated their hundredth birthday is that they weren’t born 
that long ago. Neither was television or the atom bomb. 








~ pm mre Dm 5S wh OS 


S ome ot ao 2 lUCUelCOUD 6k 





ERNEST E. TANKARD 299 


PRESSURE FILTRATION 
BY ERNEST E. TANKARD* 


[Read September 16, 1949.) 


PREsSURE filtration is a closed form of rapid filtration, placed in 
a high-pressure pipe system and thus operated under pressure. The 
filters are built in the form of steel cylinders—the smaller sizes with an 
axis vertical and larger sizes with an axis horizontal. Details of strainer 
system and wash-water appliances are similar to those used in the 
gravity type. The advantage of the pressure type is the saving in pump- 
ing cost, especially where it can be installed in a gravity supply. The 
chief disadvantage is the fact that its action cannot be directly ob- 
served. Observation is usually mice through a small manhole cover 
on the top of the cylinder. 

In Berlin we have eight cylinders, 18 ft 6 in. long and 8 ft in 
diameter, set up horizontally. The static pressure before filtration is 
about 90 lb. 

Each filter unit has 15 cu yd of concrete in the bottom, covering 
a network of 2-inch wrought-iron laterals. One hundred forty-four 
brass strainers comprise the underdrain lateral system, to insure dis- 
tribution of the back-wash water and uniform collection of filtered 
water. Directly above the strainers is a four-inch brass air-wash mani- 
fold, running the entire length of the filter shell. To this is con. 
nected, at right angles, a brass piping system of 42-inch pipe on 6- 
inch centers. These small pipes are perforated with 1/16-inch holes. 
The tanks are filled to within 27 in. of the top with “anthrafilt,” 
a substance manufactured from anthracite coal. There are six different 
sizes, varying from nut coal in the bottom to a size of 0.5 mm at the top. 

Each of the tanks is a complete filter unit in itself and can be 
operated separately, if desired. They are designed to operate at 2 gal 
per min per sq ft of surface area. Back-washing is done with filtered 
water plus bubbling air through the filter bed, to accelerate its action. 
The plant was put into operation in September, 1939. Although prac- 


*Superintendent of Water Works, Berlin, N. H. 
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tically no color is removed, excellent results have been obtained in the 
removal of solid matter. Sediment removed by this process often 
reaches as much as 10 cu ft per mil gal filtered. 

Since filtering water was something new in our department, we had 
many problems with which to contend. Dampness during the first 
year of operation was so great on the outside of the tanks and piping 
that oftentimes the entire floor would be wet. After six months of ex- 
perimenting with various types of insulation, it was finally found that 
granulated cork would eliminate the trouble. About 3% in. of this sub- 
stance was used on the tanks and piping. Since that time there has 
been no trouble whatsoever from dampness in the building. 

About three years of successful filtration were enjoyed. Beginning 
in 1942, however, there always remained a constant head loss after the 
beds were washed. Continuous back-washing would not eliminate the 
trouble. An inspection of the filters disclosed about six inches of the 
fine material on top of the beds as perfectly clean, but below this 
depth—especially on both sides, to a distance of 12 in. from each side 
towards the center—the filter material was thickly caked with a solid 
mass of sludge, mixed with the anthrafilt, through which it was im- 
possible for water to filter. Observation of the anthrafilt through a 
microscope disclosed a heavy growth of algae around each grain. 

An overnight experiment showed that sodium hypochlorite and 
water, having a strength of 40 ppm, would remove the algae without 
attacking the anthrafilt. We therefore proceeded on this basis and, 
after several treatments, again inspected the beds. We found that 
about five feet of the eight-foot surface area was perfectly clean, but 
both sides were still impregnated with sediment and showed very little 
improvement from treating and back-washing. 

As an experiment, a piping system with 7 /64-inch holes at 12-inch 
intervals was constructed and set up inside one of the filter tanks, the 
purpose of which was to discharge a jet of water at a 45° angle directly 
into the solid mass around the sides of the tank. With a jet velocity of 
107 ft per sec and the back-washing of 440 ft of air per min, an agi- 
tating movement was set up in the solid mass, breaking up the anthra- 
filt and sediment. Fifteen-minute agitation of this type was used, 
after which agitation was continued for another 15 min with air only. 
Then the usual water-wash method was used. Three treatments like 
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this were given No. 1 filter, after which an investigation of the bed 
itself was made. It was found that the entire bed was as clean as the 
day it was first put into service. The experimental unit was then re- 
moved and a permanent unit of similar construction set up inside each 
filter unit. 


Back-Washing of Filters 


Back-washing intervals of filters from date of installation varied 
from daily washings in low-water periods to as much as three weeks in 
the winter-time. In 1945, or six years after installation, we began to 
receive complaints of fine coal in flush-tank valve seats. Investigation 
disclosed that the fine anthrafilt was coming through the filters. Fur- 
ther investigation showed that the fines had become mixed with the 
coarse grades in all units. 

This was a real problem and of course meant the temporary dis- 
continuing of the filter plant. We got around this situation by installing 
a twin set of Elliott strainers in the main distribution line, so that we 
could still use the filters. Then we proceeded to remove the filter 
material from each tank. The material was all regraded, washed and 
replaced in each unit. About twenty tons of the 0.5-mm size, or the 
finest grade, had been discharged into the piping system. We have 
since felt that long periods between back-washings were poor practice 
and attributed our trouble to these long periods between washings. 

As time went on and the demand for more water increased, back- 
washing of filters became a heavy load upon the units, due to the use 
of filtered water, taken directly from the effluent of the filters. During 
periods of heavy draft, night washing was necessary. In 1947 an 
elevated tank was erected behind the filter plant for wash-water pur- 
poses. Filtered water is supplied to this tank from the filtered-water 
line during periods of minimum draft. Now, therefore, after ten years 
of pressure filtration, we feel that our preliminary troubles have been 
eliminated. 
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TELLING THE PUBLIC ABOUT “WATER” 
BY MARTIN E. FLENTJE* 


[Read September 16, 1949.) 


ALMOST every water-works man is sooner or later called upon 
to make a talk, either on his own company’s or department’s water 
supply or on the more general subject of “Drinking Water.” Such a 
request often cannot readily be rejected and then begins a search for 
material to present. It soon becomes apparent that there is no lack of 
interesting material in any water works—the problem is one of deletion 
and choice and then presenting the chosen items in a way that will be 
interesting to the audience. The author of this paper has had to present 
a fair number of these talks and he hopes a brief outline of what he 
has found useful will stimulate others to tell of their findings and 
experiences. 

Every water-works man must be impressed, if he stops to think 
about it, how little the average citizen knows about the water-works 
business. Few people realize, for example, that water, as we know it, 
varies in character almost as much as do people—so much that the 
terms “Hingham water” and “Dedham water’ represent as much 
difference as do your neighbors, Brown and Smith. Yet in both Hing- 
ham and Dedham, the public water supplies are, to the chemist, 99.9% 
or more H,O and that small 1/10 of 1% of dissolved minerals makes 
all this difference—and of course these remarks need not be confined 
to Hingham and Dedham. In very few supplies is the mineral matter, 
dissolved in the water, sufficiently alike so that some difference in water 
character is not noticeable. 

Few men realize also that for a water-works to do business re- 
quires an investment of cold cash much larger in amount than almost 
any other business. This investment of $70,000 per employee com- 
pares with the $6,000-$7,000 invested for each employee of an indus- 
trial concern; per customer served, the difference is even more striking. 
Rather than attempt to summarize other such facts, a brief outline of 
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the talk, followed in general by the author, is given below. The only 
excuses for offering it are that it is the results of some testing and 
that it is hoped that presenting it will bring forth other experiences. 


GENERAL OUTLINE FOR TALK ON “‘WATER”’ 
General. 


Approximately 1/3 of the talk is devoted to general information 
about public water works and supplies, number in the United States, 
people served, investment, history, etc.; 1/3 to “water as a chemical 
compound”, including a very elementary, chemical, color-changing 
“magic” act; and finally 1/3 to the local water supply and company, 
its purification and treatment plant and problems, the distribution sys- 
tem, special problems, organization, etc. 


First Third of Talk—General Information 


Interest needs to be captured and stimulated right at the begin- 
ning of any talk, and the writer has found that the following simple 
statement does this quite well: “You may not realize it, but you all 
probably know the best-known water-works man in the United States 
—even though actually he isn’t a water-works man at all! I am refer- 
ring to radio’s Throckmorton P. Gildersleeve, the Water Commis- 
sioner of Somerfield”—and then going on from there. If Gildersleeve 
were making this talk, he might carry on by first giving his listeners 
some water-works history. 


History 

He might recite some of the many historical facts, such as: the 
first water works in the United States was the one constructed in Bos- 
ton in 1652, 32 years after the Pilgrims landed and 22 years after the 
founding of Boston itself. The second was the one in Schaefferstown, 
Pa., and the third, the works in Bethlehem, Pa. In Schaefferstown, the 
original owner bequeathed the works on his death to the property 
owners of the borough and, as owners, they were to get their water for 
the sum of ten cents a year. All others were to be required to pay fifty 
cents! Growth of the industry was slow; in 1800 there were only 16 
public water works (15 privately owned and 1 publicly owned) and 
the number did not reach 100 until 1850. In 1875 the number was 243, 
but rapid increase in numbers took place right after this, the number 
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reaching 1,000 by 1885, 3,000 by 1895 and 9,000 by 1924. At the 
present time there are more than 12,500 public water-works organiza- 
tions in the United States, serving approximately 85,000,000 of the 
nation’s citizens. 

The industry’s income is approximately $500,000,000 per year, 
which places it between “job printing” and “creamery butter” busi- 
nesses. Employees number close to 80,000 and much can be said about 
the average years of service of these people. The total investment in 
water-works properties is over $5,000,000,000. (These and many more 
statistics are given in an A.W.W.A. publication—Nuggets for Water 
Works Speakers.) 


Water from a Chemist’s Viewpoint 


Gildersleeve would probably have difficulty in keeping from 
“showing-off” his chemical knowledge and water is a good subject for 
such a display. Indispensable to life, water is also indispensable 
to a large number of manufacturing industries, because many chemical 
reactions would not proceed without it. People rarely think of water, 
except when it becomes scarce during drought periods. But even in 
severe droughts we can be consoled by the fact that water is very 
abundant—so much so that, if all the world’s mountain peaks were 
leveled off and the valleys filled in, there would still be sufficient water 
on the earth’s surface to cover it all to a depth of two miles! Its chemi- 
cal formula of H,O shows water to be made up of hydrogen and oxygen 
—both elements that usually exist as gases and one of which, hydro- 
gen, is extremely explosive, while the other, oxygen, must be present for 
most explosions to occur; yet the two combined form the most com- 
monly employed fire-extinguishing agent. Water gets heavier as it gets 
colder, but suddenly reverses itself in this characteristic and, as it cools 
below 39.6° F., actually becomes lighter. This fact is extremely im- 
portant, for if water continued to gain weight on cooling below 39.6’, 
ice would form from the bottom of streams and lakes upward, instead 
of downward as it now does, and would result in huge blocks of ice, 
glaciers and unbearable climates. 

To deviate from this fare of facts, the writer at this point does a 
few simple color-change feats of magic. Water, made alkaline with 
caustic soda, becomes “wine” when poured into a glass containing 
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phenolphthalein indicator, and colorless again when poured into a glass 
containing a few drops of acid. If dosed beforehand with a chlorine 
compound, the “wine” can be poured into a glass containing ortho- 
tolidine and become a yellowish-orange color. Simple though these re- 
actions are, they can be used for entertainment and as a basis for re- 
marks about the alkaline character of the supply, corrosion-prevention 
treatment with lime or soda ash, and the protection offered by chlorine 
and the control of this treatment through the regular tests made by the 
department’s operators. 


Discussion of Local Company and Plant 


At this point the listeners would probably like to have Gildersleeve 
get down to the local situation. The writer has found that too much 
detail in this description is boring and wasted, but unusual aspects or an 
exceptional record of satisfactory bacteriological results, for example, 
are of interest. Storage, chemical treatment and filtration can be 
readily explained. A Venturi or other meter chart, showing the varia- 
tions of flow to the system throughout a 24-hour day, can be used to 
demonstrate the character of certain systems. People in an industrial 
city, for example, will start rising considerably earlier (and retire 
earlier) than those of a commuting area; that men go home for 
lunch shows up in such a record, and the time of arrival of the men 
from work during sprinkling periods shows up quite plainly (as does 
occasionally a slight increase in rates of flow around 2 or 3 a.m., which 
can be used for the injection of humorous remarks). 

Finally, the occasion should be used for a little boastful or “‘pride- 
ful” discussion about the industry’s part in improving health. The 
typhoid-fever records of this country are a remarkable record of pre- 
ventive medicine and we have a right to be proud of our part in the 
conquest of this particular disease. We should be proud of our service, 
because in what other industry are interruptions in service so rare, 
particularly in a 24-hour-a-day, 7-day-a-week industry? And finally, 
where else can your listeners buy a “manufactured”, treated, labora- 
tory-controlled, quality-tested product at any such low cost figure as 
ten cents a ton (or less)—the average charge we make for water? 
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DISCUSSION 


Linn H. ENsLtow (New York, N. Y.). I should like to put in 
one plug, if I may. Mr. Flentje’s paper mentioned the Nuggets for 
Water Works Speakers, published by the A.W.W.A. I want to say that 
that is a very valuable reference, when you are getting ready to make 
any sort of talk on public water supplies, because what A.W.W.A. has 
done is to collect the information from here and there and put it to- 
gether in a very condensed form, and it is easy to use. 

I do want to say this, that there is one error in it, and you should 
know it. There is a claim in there of the date of the Boston water 
supply, which is in error. The Boston public water supply, so far as I 
know, is the oldest public water supply in the country. I believe 
Schaefferstown, or some other place, is offered as being earlier. I do 
not believe that is true. But other than that I have found it very 
helpful and very accurate. 

E. SHERMAN CHAsE (Boston, Mass.). Apropos of your last state- 
ment about the low cost of water, I don’t know whether it is in “Nug- 
gets’ or somewhere else that I have seen a tabulation of what water 
costs in the form of watermelon, broccoli and lettuce, and what it costs 
as delivered by the water-works sytem. I think broccoli is worth about 
$1,000 a ton of water, as compared to 10 cents as we deliver it. 

EpwIN L. JETTE (New York, N. Y.). Talking about the sale of 
water by the ton, I had a call last week from a consumer, who said, 
‘How much is water by the ton?” I said, “What are you getting at?” 
“Well,” he said, “I am going to sell 20 tons and, if I get $30 a ton, 
do you think I will cover the cost?” I said, “You definitely will.” Later 
on he came into the office and said, “How much does water weigh; 
how much am I going to charge?” We got the books out and figured it 
according to our rate. He said, “Well, I will charge $30 a ton, and 
don’t you think that will let me come out fairly good?” I told him it 
would. 

Tuomas R. Camp (Boston, Mass.). Another thing you have to do 
is to compare the cost of conveying water with the cost of conveying 
other materials by freight. 

Mr. Jette. I bring that out in many instances. I ask them, 
‘Where can you get anything delivered anywhere in town for the price 
we charge?” It seems to make them think. 
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Mr. Enstow. The cost of delivering water is a very important 
one, to be sure, and in this respect it is doubly important. The average 
consumer is apt to ask the water-works man, “Why the need for an 
increase in rates, where the electric utilities as a rule are reducing 
rates?” We just heard right on this program that the electric rates are 
going down instead of up, whereas the water rates have to be raised. 
I think it was Mr. McDowell who brought that out. It is all a matter 
of distribution, when you get down to it. You can’t put water over an 
electric wire. Then you also have the interconnection of various electric 
systems. It does not entail the additional investment that the means 
of water distribution does. After all, you have a water pipe in there, 
which takes only so much water, and then you have to put an entirely 
new pipe in at a tremendous cost, whereas with the electric distribution 
system they just put a little more voltage on and shove it over the wires, 
and that is all there is to it. 

SipNEy S. ANTHONY (Augusta, Me.). The electric utilities are 
increasing rates. 

Mr. Enstow. In most parts of the country they are still coming 
down. 

Mr. ANTHONY. The electric rates down here have gone up in the 
last year or so. 
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PROCEEDINGS 


ApRIL 1950 MEETING — HOTEL VIKING, NEwponrt, R. I. 
TuHurspAY, Aprit 20, 1950 


President Sidney S. Anthony in the Chair. 

The Association was welcomed by Hon. Edmund W. Pardee, 
Mayor of the city of Newport, R. I. 

President Anthony introduced Rear Admiral Thomas Ross Cooley, 
Commander, U. S. Naval Base, Newport, R. I., who expressed his 
pleasure in having the Association inspect the Melville Naval Installa- 
tions. 

A paper “Technical Investigations of Additional Ground-Water 
Supplies in Rhode Island” was read by William B. Allen, Resident 
Geologist, U.S. Geological Survey, Providence, R. I. 

A paper “The Corrosion of Domestic Galvanized Hot-Water 
Storage Tanks” was read by J. Laird Newell, Research Chemist, Henry 
Souther Engineering Co., Hartford, Conn. 


May 1950 MEEetinc — HoTeEL SHERATON, PITTSFIELD, Mass. 
Fripay, May 19, 1950 


President Sidney S. Anthony in the Chair. 

During the luncheon the members of the Association were delight- 
fully serenaded by the American Male Chorus, which was appearing 
in Pittsfield at that time. 

President Anthony introduced Hon. Robert T. Capeless, Mayor of 
the city of Pittsfield, who welcomed the Association to Pittsfield. 

A paper “Recent Water-Supply Developments for Pittsfield, Mas- 
sachusetts” was read by Nathaniel Clapp, Engineer, Metcalf & Eddy, 
Boston, Mass. 

The members and guests then proceeded in an escorted caravan 
for an inspection trip to Cleveland Brook Reservoir. 
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